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The formation and properties of rings combining the meta and para 
positions of benzene have been the subject of very little systematic study. 2 
Rings through the ortho positions of benzene are very readily formed and 
offer a striking contrast to the comparatively rare meta and para rings. 
The assumption that meta and para ring structures exist in certain com-
pounds has been made occasionally, but only in a few instances has the 
existence of such structures been proved with certainty. 
It has been suggested that the non-formation of such rings is due to the 
great rigidity of the benzene nudeus3 and to the unsymmetrical form which 
such rings would have to assume. 4 Mohr5 has pointed out that the form-
ation of rings in general should be a periodic function of the lengths of the 
chain to be converted to a ring. Finally, v. Braun has shown that one of 
the most important factors in the preparation of meta and para rings 
is the nature of the atoms in the chains to be closed. 
The work in this field up to the present time has been very limited. 
V. Braun has succeeded in preparing a few of these rings and has established 
their constitution with practical certainty. These are represented by the 
following structures: (T1 
CH2-CH2 
I 
OCH,CH,?H, NCH, 
/ 
CH2CH2CH2 
II 
o-CH,r-I· 
CH2CH,-NH 
III 
(I) was made merely by heating p-(3-chloro-ethyl aniline;6 however, p-
tetrahydro-quinoline could not be obtained by heating p--y-chloro-propyl 
aniline. II was formed by heating julolidine methochloride with sodium 
1 This communication is an abstract of a thesis submitted by W. C. Wilson in partial 
fulfilment of the requirements for the degree of Doctor of Philosophy in Chemistry at 
the University of Illinois. · 
'A recent publication by Perkin and Titley, J. Chem. Soc., 122, 1562 (]922), indi-
cates the intention of these authors to study systematically the formation of rings from 
o-, m- and p-phenylene-diacetic esters and analogous esters. 
8 V. Meyer, Ber., 29, 1414 (1896). 
• R. Meyer, Ann., 327, 1 (1903). 
• Mohr, J. prakt. Chem., 98, 349 (]918) 
• V. Braun, Ber., 45, 1274, 2512 (1912). 
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amalgam;7 UT by the reduction of m-xylylene dicyanide;8 III is of particular 
interest because it may be converted by a Hofmann degradation of the 
corresponding quaternary ammonium hydroxide into a hydrocarbon which 
corresponds in structure to dihydro-naphthalene; the reduction of this latter 
hydrocarbon yields a saturated compound which corresponds to tetra-
hydro-naphthalene. Of more complex a character are the substances 
produced from m- and p-xylylene dihydrosulfides and aromatic aldehydes.9 
The constitution of the resulting compounds seems to be reasonably ·cer-
tain, since not only were complete analyses made, but also molecular-weight 
determinations. 
o,SCH(C,H,)(j' 
CH.SCH(C6H 6)SCH2 
All of the compounds just mentioned are quite normal as regards melting 
point and solubility, and resemble closely in properties the corresponding 
rings through the ortho positions of benzene whenever such rings are known. 
In this investigation, unsuccessful attempts were made to close meta 
and para rings using various types of phenol ethers as starting materials. 
The formation of such rings which are similar to those already described 
by v. Braun except for the introduction of an oxygen atom, seemed a 
promising field for study, since the presence of a nitrogen or oxygen atom 
frequently favors ring formation. Moreover, the raw materials for the 
experiments were easily available. 
As the reduction of m-xylylene dicyanide formed most readily a meta 
ring imine, an extension of this reaction to certain resorcinol ethers was 
first attempted. The abnormal difficulty in the reduction of resorcinol-bis 
(cyanomethyl) ether and in the formation of resorcinol-bis(,B-cyano-ethyl) 
ether, made it necessary to limit the study to resorcinol-bis( 'Y-cyanopropyl) 
ether. When this last substance is reduced according to the method used 
for m-xylylene dicyanide, not a trace of ring compound is formed, but 
the corresponding diamine is obtained in excellent yields. Moreover, by 
distillation of the monohydrochloride of the diamine, no ring compound 
is produced. Instead, a decomposition takes place with the formation of 
resorcinol, resorcinol-mono-o-aminobutyl ether and pyrrolidine. 0 0 0. CH,-CH2 2 O(CH2).NH,·HCI O(CH,),NH, OH I I ~ + +CH, CH, 
"' / O(CH2).NH2 OH OH NH·HCI 
----
7 v. Braun, Ber., 51, 1217 (1918); 52, 2015 (1919). 
av. Braun, ibid., 53, 98 (1920). 
O Autenrieth and Beuttel, ibid., 42, 4352 (1909). See also Kotz and Sevin, J. 
prakt. Chem., 64, 526 (1901). 
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The question might be raised as to whether such a large ring as it was 
attempted to produce in this case could be formed. When it is considered 
that v. Braun,7 by the heating of julolidine methochloride with sodium 
amalgam obtained a meta ring within 2 atoms as large as that which might 
have been produced in the above reaction, this objection seems to be in-
valid. 
It was also impossible to obtain a ring compound by treating the re-
sorcinol-bis( 'Y-iodopropyl) ether with 1 molecule of a primary amine. 
Under various conditions it was found that each iodine was always replaced 
by a NHR group. 
Resorcinol-bis( 'Y-iodopropyl) ether and sodium, under a variety of con-
ditions, gave no compounds having a ring structure. Very little reaction 
took place and that material which was changed, was converted into resor-
cinol-bis(n-propyl) ether. The reduction must be due to the action of the 
sodium on the dry ether used as a solvent. Durand has shown that such 
a reaction takes place with the evolution of hydrogen and formation of 
sodium alcoholate.10 
V. Braun6 was also able to convert, by heating, p-j3-chloro-ethyl aniline 
into dihydro-p-indole. This same type of reaction was applied in this 
investigation to p- and m-aminophenol ethers. In no case, however, were 
the desired rings obtained. When p-aminophenol-j3-bromo-ethyl ether 
was heated, no definite product could be isolated, whereas m-aminophenol-
'Y-bromopropyl ether did yield a product which was analyzed and gave a mo-
lecular weight which was correct for the meta ring. Further investigation, 
however, showed the compound to contain a primary amino group, thus 
indicating the structure to be either m-aminophenol allyl ether or m-amino-
chromane. The former was synthesized and proved not to be identical 
with it, so that the compound produced from m-aminophenyl-'Y-bromo-
propyl ether was undoubtedly a chromane. 
0 
H,NOOCH,CH,CH,B, -+ H,N(Ii:: 
CH, 
These experiments tend to confirm the previous observations of other 
investigators that a very definite kind and number of atoms are necessary 
for the formation of meta and para rings. It seems that if there is any other 
reaction which has the slightest tendency to take place in preference to the 
formation of meta and para rings, such a reaction will occur. 
There have been described in the literature many substances which have 
been assigned simple ring structures connecting the meta and para positions 
of benzene, but which do not resemble in physical and chemi~al properties 
10 Durand, Compt. rend., 172, 70 (1921). 
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the corresponding derivatives formed through the ortho positions. They 
are extremely insoluble, high-melting compounds, whereas the ortho 
derivatives are normal in this respect. Where hydrolysis is possible, the 
meta and para ring compounds hydrolyze much more readily than do the 
ortho derivatives. Among the numerous substances of this general type 
some of the more important may be mentioned: the condensation of 
m-phenylenediamine with oxalic acid11 (Formula IV), with phosgene12 
(Formula V), or with carbon disulfide;13 the condensation of resorcinol 
with phosgene14 or with oxalic acid.16 The corresponding p-phenylene-
diamine and hydroquinone derivatives were also made. Both iso- and tere-
phthalic acid form anhydrides16 entirely different in properties from 
o-phthalic anhydride. Only one conclusion can be drawn from theseresults, 
namely, that the structures of the ortho compounds are not analogous to 
those of the meta and para derivatives. It seems very likely that these 
insoluble compounds just mentioned do not possess simple formulas, but 
are dimolecular (VI). 
U/o 
NHCO 
IV 
OiH 
NHCO 
v 
ONHCOCONHO 
NH-CO--CO--NH 
VI 
It is not impossible that certain of the compounds are still more complex, 
or even consist of a mixture of several compounds of different molecular 
complexity, since in several instances the analyses do not indicate homo-
geneity. The dimolecular structures assigned to these compounds re-
semble closely the structures of the benzidine products described in the pre-
ceding paper, 17 and resemble them also in physical and chemical properties. 
Experimental Part 
Resorcinol-bis(p-bromo-ethyl) Ether, C6H,(OCH2CH2Br)2.-In a 5-liter round-
bottom flask fitted with a reflux condenser and mechanical stirrer, were placed 600 g. 
of ethylene bromide and 500 g. of absolute alcohol. To this mixture during the course 
of 4 hours was added in small portions a suspension of sodium resorcinate. This 
was made by dissolving 95 g. of sodium in 1 liter of absolute alcohol and adding with 
stirring to 1 liter of 95% alcohol containing 200 g. of resorcinol in solution. While the 
suspension was being added the mixture was kept boiling and was stirred during the 
entire period. After all of the sodium resorcinate had been added, the mixture was 
11 Kluseman, Ber., 7, 1263 (1874). 
12 Michler and Zimmermann, ibid., 14, 2177 (1881). Lellmann and Wiirthner, 
Ann., 228, 225 (1885). 
18 Gucci, Gazz. chim. ital., 17, 524 (1887); 23, [1) 298 (1893). 
14 (a) Birnbaum, Lurie, Ber., 14, 1754 (1881). (b) Bischoff, 35, 3431 (1902). 
11 Ref. 14b, p. 3454. 
16 Bucher, THIS JOURNAL, 30, 1263 (1908); 31, 1319 (1909). 
11 Adams, Bullock and Wilson, Ibid., 45, 521 (1923). 
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refluxed with stirring for 6 hours longer. The alcohol was distilled and the excess of 
ethylene bromide removed by distillation with steam. A pasty mass remaining in the 
flask was washed with water and then with· 10% sodium hydroxide solution to 
remove uncha~ged resorcinol or any mono-ether. 
The residue was distilled in a vacuum and the fraction boiling at 160-170° at 9 mm. 
collected. This was dissolved in hot alcohol, from which it separated upon cooling as 
waxy plates. When pure it melted sharply at 94.5-95° and boiled at 166-167° at 
9mm. 
Analysis. Subs., 0.1676: AgBr, 0.1842. Cale. for C10H 120 2Br2; Br, 49.4 
Found: 49.9. 
The mother liquors from the crystallization of the resorcinol-bis(/3-bromo-ethyl) 
ether yielded, upon evaporation, a small amount of oil which was soluble in 20% sodium 
hydroxide and which reprecipitated upon the addition of hydrochloric acid. Upon 
distillation, a portion came over at 150-155 ° at 12 mm. This was not pure but gave an 
analysis about 2% low for resorcinol-mono-{3-bromo-ethyl ether. It was contaminated 
with a small amount of resorcinoi. 
When resorcinol-bis(/3-bromo-ethyl) ether was refluxed with sodium malonic ester, 
no condensation product was produced but most of the ether was decomposed with the 
formation of resorcinol. 
Resorcinol-bis(,y-bromopropyl) Ether, ~H,(OCH2CH2CH2Br)2.-In a 5-liter flask 
fitted with a mechanical stirrer and reflux condenser were placed 220 g. of resorcinol, 
1616 g. of trimethylene bromide, 1 liter of acetone, 250 cc. of water and 1 kg. of potassium 
carbonate. The mixture was refluxed with stirring on a steam-bath for 4 hours, after 
which an additional 350 g. of potassium carbonate was added and the stirring and 
refluxing were continued for 3 hours longer. The acetone was then distilled, agitation 
being continued to prevent bumping. About 800 to 900 cc. was recovered. 
The residue was treated with enough water to dissolve the potassium bromide 
and carbonate. The under layer was separated and washed several times with water. 
It was then distilled, 100 cc. at a time, in a 200cc. Claisen flask. The trimethylene 
bromide was removed, using at first a water-pump vacuum; an oil pump was then used, 
and the resorcinol~bis('Y-bromopropyl) ether distilled at a pressure which was below 10 
mm., for the product was rapidly and completely decomposed above 225-230 ° although it 
distilled at 215-220° at 10 mm. A low-boiling fraction, when purified, proved to be 
resorcinol-diallyl ether. Moreover, decomposition of the original product by super-
heating yielded large amounts of the diallyl derivative. The product when pure boiled 
at 204-206° at 6 mm. The yield of product varied from 150 to 200 g. From 700 
to 800 g. of trimethylene bromide was recovered during the distillation. The 
distilled product, which solidified upon cooling, was crystallized twice from alcohol from 
which it formed pearly plates melting at 67°. 
Analyses. Subs., 0.3270, 0.3566: 17.73, 19.26 cc. of 0.1050 N AgNO,. Cale. for 
C12H1602Br,: Br, 45.41. Found: 45.48, 45.37. 
When the preparation of the resorcinol-bis( 'Y-bromopropyl) ether was attempted 
using trimethylene bromide and sodium resorcinate made from sodium, absolute alcohol 
and resorcinol, the reaction ran somewhat differently with the formation of 3 other 
products in addition to a certain amount of resorcinol-bis( 'Y-bromopropyl) ether, namely, 
resorcinol-'Y-bromopropyl-allyl ether, C6H 4(0CH2CH = CH,)OCH,CH,CH,Br, resor-
inoldiallyl ether, C6H.(OCH2CH = CH,),, and in addition a substance which was probably 
'Y-bromopropyloxyphenyl-allyloxyphenyl-trimethylene glycol, BrCH,CH,CH,OCoH,OC-
H2CH2CH20C6H40CH2CH = CH,. 
In a 10-liter round-bottom flask fitted with a reflux condenser and a mechanical 
stirrer was placed 800 g. of trimethylene bromide and to this was added gradually a 
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suspension of sodium resorcinate made by dissolving 50 g. of sodium in 500 cc. of absolute 
alcohol and adding 110 g. of resorcinol. The mixture was refluxed, stirred for 6 hours 
and filtered hot to remove the sodium bromide. Upon cooling, a white amorphous solid 
separated which was washed first with water, then with 10% sodium hydroxide, ·and 
again with water. It was then boiled with alcohol and filtered hot. Upon cooling 
the filtrate, crystals separated which after 5 crystallizations were pure and melted at 
88-89°. This substance proved to be resorcinol--y-bromopropyl-allyl ether. 
Analyses. Subs., 0.3080: C02, 0.5994; H20, 0.1602. Subs., 0 .2718: 9.6 cc. of 
0.1050 N AgN03• Cale. for C12H1,0,Br: C, 53.13; H, 5.9; Br, 29.5. Found: C, 53.07; 
H, 5.8; Br, 29.62. 
The alcohol-insoluble portion, after repeated washing with hot alcohol, was dissolved 
in benzene and treated with acetone until about 2/, of the product had separated. This 
was filtered and crystallized tu.rice from glacial acetic acid. The product was then 
washed with hot alcohol and dried. It formed a white amorphous powder melting at 
119-120°. The analysis agreed with that of the -y-bromopropyloxyphenyl-allyloxy-
phenyl-trimethylene glycol. 
Analyses. Subs., 0.5300: C02, 1.1670; H20, 0.2922. Subs., 0.4221: 9.30 cc. of 
0.1050 N AgNO,. Cale. for C21H,.O,Br: C, 59.86; H, 5.94; Br, 19.00. Found: C, 
60.05; H, 6.12; Br, 18.51. 
The alcoholic mother liquor from which the resorcinol--y-bromopropyl-allyl ether was 
obtained, was evaporated to 1/ 2 its volume and cooled. In this way a considerable 
portion of resorcinol-bis( -y-bromopropyl) ether was obtained. The mother liquors 
from this product were distilled and the main fraction boiling at 165--175° collected. 
Upon redistillation, a liquid boiling constantly at 156-158° at 12 mm. was produced; 
d~g, 1.1645; n2i, 1.5672. It was halogen-free and proved to be resorcinol-diallyl ether. 
Analyses. Subs., 0.2756: C02, 0.7544; H20, 0.1916. Cale. for C12HuO,: C, 75.78; 
H, 7.36. Found: C, 75.0; H, 7.7. 
Resorcinol-bis(-y-lodopropyl) Ether, ~H,(OCH1CH2CH1I)..-One hundred g. of 
resorcinol-bis( -y-bromopropyl). ether was dissolved in 800 cc. of acetone, water was added 
until the solution· just became turbid and then an additional amount of acetone sufficient 
to cause the solution to become clear. Two hundred g. of sodium iodide was then added 
and the flask allowed to stand. A reaction began immediately and the reaction mixture 
became warm. After standing overnight, the contents of the flask had become a thick 
solid. The crystals were filtered, about 2/ 3 of the acetone was distilled, and the residue 
then cooled. A second crop of crystals were thus obtained which was added to the first 
crop, washed thoroughly with water to remove sodium bromide and iodide, and then 
recrystallized from acetone. The substance was obtained in nearly quantitative yields 
of soft white plates melting at 88-89°. 
Analysis. Subs., 0.5730: 24.42 cc. of 0.1050 N AgNOa. Cale. for C12Hl602I,: 
I, 56 9. Found: 56.7. 
Upon treatment of this di-iodo compound with sodium malonic ester, there was 
obtained unchanged ether and, in addition, resorcinol-diallyl ether. No fraction 
could be isolated which contained the desired condensation product. 
A solution of 30 g. of resorcinol-bis( -y-iodopropyl) ether was dissolved in 300 cc. of 
carefully dried ether and then treated with 4 g. of sodium cut into very thin slices. 
After every 4 days an additional 4. g. of sodium was added until a total of 12 g. had been 
used. At the end of 14 days the solution was poured off and the ether evaporated. 
A pasty mass remained which was dissolved in hot alcohol. Upon cooling the mixture, 
resorcinol-bis( -y-iodopropyl) ether separated and was filtered. The mother liquor was 
evaporated and then distilled. After the mixture was fractionated several times, 
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there was obtained 3 cc. of a colorless liquid boiling at 120-125° at 11 mm.; n~, 1.5126. 
It contained no halogen and proved by analysis to be resorcinol-bis(n-propyl) ether. 
Analysis. Subs., 0.3880: CO,, 1.0554; H,O, 0.3264. Cale. for C12H 180 2: C, 
74.22; H, 9.28. Found: C, 74.20; H, 9.35. 
This substance was brominated by dissolving 2 g. in 10 cc. of glacial acetic acid, 
cooling to 0°, then adding 1.7 g. of bromine. The bromo substitution product, was 
shaken, when it crystallized in an almost quantitative yield. The product was washed 
with water and crystallized from hot alcohol. It formed in fine needles and melted at 
81 °. This substance proved to be identical with the bromine derivative of resorcinol-
bis(n-propyl) ether made directly from resorcinol and n-propyl bromide. 
Resorcinol-bis(n-propyl) Ether, C6H,(OCH2CH2CH3),.-A mixture of 27.5 g. of 
resorcinol, 62 g. of n-propyl bromide, 90 g. of potassium carbonate, and 250 cc. of acetone 
was placed in a round-bottom flask and refluxed with stirring for 5 hours. The acetone 
was distilled and 500 cc. of water was added. The oily layer was drawn off and the 
aqueous solution extracted once with ether. The oil which was obtained from the ether 
was mixed with the main oily layer and fractionated. The product boiled at 127-128° 
at 12 mm.; d~~. 1.035; n~. 1.5138. This substance was brominated as described for the 
product obtained by the action of sodium on resorcinol-bis( -y-iodopropyl) ether, and a 
product melting at 81 ° obtained. lt proved to be identical with the monobromo 
derivative described above. 
A reaction was carried out using sodium and resorcinol-bis( -y-iodopropyl) ether in 
hot toluene. Even under these conditions, however, there was obtained resorcinol-bis-
(n-propyl) ether and resorcinol. 
Finely divided silver did not react upon the di-iodo compound. 
Resorcinol-bis--y-(n-amylaminopropyl) Ether Dihydrochloride, CeH,(OCH2CH2CHs-
NHC.Hn.HC1)2.-A mixture of 60 g. of resorcinol-bis(-y-iodopropyl) ether and 10 g. 
of n-amyl amine in a lOOcc. flask was heated with frequent shaking on a steam-bath at 
95° for 1 hour, then in an oil-bath at 110° for 2 hours. The reaction mixture was 
allowed to stand overnight, when the contents had completely solidified. The solid was 
powdered and extracted with dil. hydrochloric acid. There remained after this treat-
ment a residue of,25 g. of resorcinol-bis( -y-iodopropyl) ether. The aqueous hydrochloric 
acid extract was made alkaline with sodium hydroxide solution and extracted with ether. 
The ether was evaporated and the solid residue crystallized twice from a mixture of 
alcohol and hydrochloric acid (10 parts by volume of alcohol to 1 part of cone. hydro-
chloric acid). There were thus obtained white scales which darkened at 284 ° and melted 
at 287°. This proved to be the resorcinol-bis(-y-n-amyl aminopropyl) ether dihydro-
chloride. 
Analyses. Subs., 0.3523 : 15.32 cc. of 0.1050 N AgNOa. Subs., 0.4064: 24.9 cc. 
of N, (29°, 746 mm.). Cale. for C22H 420 2N 2Cl2: N, 6.41; Cl, 16.24. Found: N, 6.52; 
Cl, 16.19. 
This compound was also made by dissolving 60 g. of the di-iodo compound and 11 g. 
of amyl amine in 300 cc. of toluene and heating to 100° with stirring for about 8 hours. 
The crystals of the amino-dihydro-iodide separated from the solution and could be 
filtered directly. There remained in the toluene about 20 g. of resorcinol-bis(-y-iodo-
propyl) ether. 
An aqueous solution of the dihydrochloride, upon treatment with sodium hydroxide, 
yielded the free base. This was extracted with ether, the ether solution was dried and 
distilled and the residual base fractionated. It formed a pale yellow oil which boiled 
without decomposition at 249-252 ° at 10 mm. 
Analysis. Subs., 0.7714: 34.1 cc. of N, (27°, 743 mm.). Cale. for C,,H..,02N2: 
N, 7.76. Found: 7.88. 
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Resorcinol-bis(-y-cyanopropyl) Ether, C.H.COCH2CH2CH2CN)2.-ln a 2-liter 
round-bottom flask fitted with a reflux condenser was placed 450 cc. of 95% alcohol, 
150 cc. of water, 50 g. of powdered sodium cyanide and 150 g. of resorcinol-bis(-y-iodo-
propyl) ether. The mixture was refluxed for 36 hours and the alcohol then distilled. 
The thick viscous liquid which remained was washed with water to remove sodium 
iodide and sodium cyanide, and then distilled under diminished pressure. The product 
when pure, boiled at 236-237° at 7 mm. and upon cooling, formed white, feather-like 
crystals melting at 31-32°; yield, about 60%. 
Analysis. Subs., 0.3288: 33.5 cc. of N 2 (21 °, 751 mm.). Cale. for C14H1,02N2: 
N, 11.47. Found: 11.45. 
Resorcinol-bis(a-aminobutyl) Ether, C,H,(OCH2CH2CH2CH2NH2)2.-ln a 5-liter 
flask fitted with a reflux condenser and a mechanical stirrer, were placed 98 g. of resorcinol-
bis-( -y-cyanopropyl) ether and 2112 g. of absolute alcohol. The solution was heated to 
boiling, the stirrer started and 150 g. of sodium was added in the course of about 20 
minutes. When the sodium had all dissolved, a clear solution remained. It was cooled 
to 20° and 650 cc. of cone. hydrochloric acid was added slowly with stirring. The solu-
tion was again cooled to about 10° and the sodium chloride which precipitated was 
filtered. As the sodium chloride always included a certain amount of amine, it was 
dissolved in water, the aqueous solution made alkaline and extracted once with ether. 
The ether solution was added to the filtrate and the mixture made acid with hydro-
chloric acid. The alcohol and ether were distilled, and the residue which crystallized to 
a pasty mass, was washed once with benzene and then crystallized from di!. hydrochloric 
acid (1 : 2). The product separated as pearly plates, which after crystallization from a 
mixture of equal parts of benzene and alcohol melted at 248--249°; yield, 87 g. or 65%. 
Analyses. Subs., 0.5043: 29.40 cc. of 0.1050 N, AgN03• Subs., 0.3494: 27.6 cc. of 
N, (23 °, 751 mm.). Cale. for C14H 260~N2Cl2 : Cl, 21.8; N, 8.6. Found: Cl, 21.7 ; N, 8.8. 
The mother liquors from the crystallization, upon evaporation, yielded a residue 
which after distillation proved to be unreduced cyanide. 
The amine dihydrochloride just described was dissolved in alcohol and the calculated 
amount of powdered sodium hydroxide necessary to remove all the hydrogen chloride 
was added. The sodium chloride which precipitated was filtered and the alcohol 
evaporated. A brown oil remained,. which distilled when pure at 208-209° at 7 mm.; 
d~g, 1.0589; n2;, 1.5315. It was colorless when first distilled, but slowly turned brown on 
standing. 
Analysis. Subs., 0.3182: 32.4 cc. of N 2 (28°, 737 mm.). Cale. for C14H2,02N 2 : 
N, 11.1. Found: 11.0. 
The monohydrochloride of this amine was prepared from the free base by dissolving 
25 g. in 100 cc. of alcohol and adding 3.62 g. of hydrogen chloride dissolved in alcohol. 
After the solution had stood for a few minutes, prism-like crystals separated which 
melted at 233-234 °. 
Decomposition of Resorcinol-bis(a-aminobutyl) Ether Hydrochlo"ride by Heat.-
For this experiment it was unnecessary to isolate the monohydrocltloride as just de-
scribed. The alcohol containing the crystals in suspension was placed in a Claisen 
flask arranged for distillation and the alcohol distilled. At this point the receiver was 
changed and the apparatus connected to a vacuum pump. There was inserted between 
the receiver and the vacuum pump first a flask containing solid sodium hydroxide and 
then a wash bottle containing cone. sulfuric acid. When the pressure reached 7 mm., 
the monohydrochloride was heated. The product melted and a vapor was given off 
so that the pressure rose for a short time to 15 mm. This vapor was absorbed by the 
sulfuric acid. When the pressure had again been reduced to 7 mm. a liquid began to 
distil at about 160° and the temperature gradually rose to 265°. At this point there 
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remained practically no residue in the distilling flask. The sulfuric acid in the trap was 
carefully kept below 10°, and gradually made alkaline with sodium hydroxide. The 
alkaline solution which was thus obtained was distilled until the temperature of the dis-
tilling vapors reached 100°. The fraction which came over below this point was re-
distilled and 6 to 8 cc. of colorless liquid obtained which boiled between 85° and 95°. 
After it had been dried with sodium hydroxide and then with a little sodium, it distilled 
at 86-87.5°; d~3, 0.8620. It proved to be pyrrolidine, as shown by the formation of the 
chloroplatinate and picrate, both of which were identical with those obtained from 
pyrrolidine. 
The distillate in the receiver was redistilled under a pressure of 7 =· and 3 fractions 
were collected, at 145-155°, 190-230° and 240-265°. The lowest-boiling fraction 
crystallized upon cooling and after recrystallization from hot benzene, melted at 109-
1100 and proved to be resorcinol.. The middle portion was refractionated and a product 
boiling at 210-211 ° at 7 mm. was obtained. This, upon cooling, crystallized to fine 
needles and proved to be pyrrolidine hydrochloride. 
The third and largest .portion was fractionated and a substance obtained which boiled 
255-260° at 7 =· It formed white crystals which were soluble in water. Upon treat-
ing the aqueous solution with alkali, a precipitate formed at the neutral point which 
redissolved upon addition of excess alkali. The solid (255-260° fraction) was purified 
for analysis by dissolving in warm alcohol, adding benzene slowly until a precipitate 
just began to appear, and then gradually cooling to 0°. The crystals when pure melted 
at 155-157°. Further purification was carried out by crystallization from absolute 
alcohol containing dry hydrogen chloride. A melting point of 159-161 ° was thus ob-
tained. The substance proved to be resorcinol-mono-5-aminobutyl ether hydrochloride'. 
Analyses. Subs., 0.3271, 0.3460: 14.47, 15.36 cc. of 0.1050 N, AgN01• Subs., 
0.2645: CO,, 0.5328; H,0, 0.1711. Cale. for C10H1&02NCl: C, 55.16; H, 7.36; Cl, 
16.32. Found: C, 54.94; H, 7.19; Cl, 16.46, 16.52. 
The amine hydrochloride was dissolved in alcohol and to it was added the calculated 
amount of sodium in alcohol that would just react with the hydrogen chloride. The 
sodium chloride was filtered from the alcohol solution and then the amine distilled. It 
boiled at 198-204 ° at 8 mm. and solidified to a white solid, which was crystallized from a 
mixture of benzene and alcohol (9:1). It melted at 119-119.5°. 
Analysis. Subs., 0.3705: 26.8 cc. of N, (28°, 756.5 =.): Cale. for C10H 160 2N: 
N, 7.73. Found: 7.96. 
Resorcinol-bis(p-nitrobenzoyl-mono-5-aminobutyl) Ether, (p)N02C&H,CO,C&H,-
OCH,CH,CH,CH,NHCOC&H,NO,(p).-The amine just described was dissolved in 10% 
sodium hydroxide solution. Excess of p-nitrobenzoyl chloride was then added and the 
mixture shaken. A solid separated which was filtered, washed with 10% sodium hy-
droxide solution and water and then crystallized from 95% alcohol. It formed white 
needles melting a_t 123-124°. 
Analysis. Subs., 0.3162: 26.2 cc. of N, (27°, 741 = .). Cale. for C,,H210,N1 : 
N, 8.77. Found: 9.02 
Derivatives of Meta-Nitrophenol 
m-Nitrophenol, N02C6H,OH.-This was made by modification of the process de-
scribed by Bantlin.1' A suspension was made of 50 g. of m-nitro-aniline in 200 cc. of 
water to which 100 cc. of cone. sulfuric acid was added. The m-nitro-aniline was 
completely dissolved in the warm solution. This was poured with stirring into a mixture 
of 1 liter of water and 400 g. of cracked ice. A fine precipitate of m-nitro-aniline sulfate 
1• Bantlin, Ber., 11, 2100 (1878). Henriques, Ann., 215, 323 (1882). 
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separated; this is quite essential if a good yield of the product is to be obtained. 
Four hundred g. more of cracked ice was now added to the suspension and when the tem-
perature reached 0°, 26 g. of sodium nitrite in 200 cc. of water was added rapidly 
with vigorous stirring. More ice was added when necessary, to keep the temperature 
below 5°. In a few minutes, the solution darkened and all of the m-nitro-aniline had 
dissolved to form the diazonium salt. 
The solution was filtered and diluted with 6 liters of di!. sulfuric acid (1 :10). This 
was boiled until a clear solution resulted and filtered hot on a Buchner funnel, upon which 
was a layer of sand to prevent small amounts of tarry oil from being sucked through. 
The filtrate was cooled and extracted with ether until the aqueous solution no longer 
became red when made alkaline with sodium hydroxide. The ether was distilled and the 
• yellow oil remaining was cooled. It formed a mass of yellow crystals. These were 
sucked dry, washed with benzene until they became a cream color, and then crystallized 
from dil. hydrochloric acid; yield, 70-75%. 
m-Nitrophenyl--y-bromopropyl Ether, NO,CeH,OCH,CH,CH,Br.-In a 1-liter 
round-bottom flask fitted with a reflux condenser was placed 50 g. of m-nitrophenol and 
230 g. of trimethylene bromide in 400 cc. of alcohol. To this was added a solution of 
8.3 g. of sodium in 100 cc. of absolute alcohol, and the mixture was refluxed on a steam-
bath until it no longer reacted alkaline to litmus (about 4 hours). The sodium bromide 
which had separated was filtered, and the alcohol removed from the filtrate by distil-
lation. The excess of trimethylene bromide was now distilled under diminished pres-
sure, and the remaining oil washed with 10% sodium hydroxide and then with water. 
Upon purification, it boiled at 186- 188° at 7 mm.; d~8, 1.513; t~, 1.5700. The yield of 
the product which was a pale greenish-yellow oil, was about 70 g. 
Analysis. Subs., 0.4316: 15.74 cc. of 0.1050 N AgNOa. Cale. for C,H100aNBr: 
Br, 30.71. Found : 30.63. 
m-Aminophenyl--y-bromopropyl Ether, NH,CaH,OCH,CH,CH,Br.-A solution 
was made of 120 g. of crystalline stannous chloride in 260 cc. of cone. hydrochloric acid 
and heated to 100°. Forty g. of m-nitrophenyl-bromopropyl ether was then added, a 
small portion at a time, as rapidly as it would dissolve. When it had all been added, the 
solution was cooled to 0°, thus causing the tin salt of the amine to crystallize. The 
crystals were filtered from the acid solution and sucked dry on a Biichner funnel. 
The crystals were treated with 200 cc. of water, cooled to Q0 and surrounded with a 
freezing mixture, and a 30% solution of sodium hydroxide was added with stirring until 
the stannic acid which at first precipitated, redissolved. Ether was added to dissolve . 
the oil which separated, and the aqueous solution extracted two or three more times with 
ether. The ether solutions were mixed, washed with water and dried with anhydrous 
sodium sulfate. 
The ether was distilled until 75 cc. of solution was left. Into this residual solution 
dry hydrogen cltloride was passed until a precipitate no longer formed. The crystals 
were filtered, washed with ether and recrystallized from 1 :1 hydrochloric acid. There . 
was thus obtained 21 g. of white scales melting at 114--115 °. 
Analysis. Subs., 0.4201: 21.6 cc. ofN (30°, 739 mm.). Cale. for C,H120NBr.HCl: 
N, 5.26. Found: 5.49. 
The Effect of Heat upon m-Aminophenyl--y-bromopropyl Ether; 6 Amino-chromane, 
0 
H,N~1::·-The free amine was obtained from the above mentioned hydra· 
~2 
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chloride by dissolving it in water, adding 10% sodium hydroxide solution, extracting 
with ether and then evaporating the ether. The amine was an unstable yellow oil which 
rapidly turned dark and became viscous on standing. It would not distil at 6 mm. 
It was found advantageous to prepare it from the hydrochloride just before using. 
The free amine obtained from 50 g. of hydrochloride was dissolved in 600 cc. of 
benzene and the solution was refluxed for 8 hours. The solution turned very dark 
during this period. The benzene was distilled and there remained a black oil. Upon 
distilling this there was obtained about 12 g. of a brown oil boiling at 125---185° at 7 
mm. This was dissolved in di!. hydrochloric acid, the solution extracted with ether, 
then the free amine liberated from the aqueo1s solution with sodium hydroxide and ex-
tracted with ether. The ether was evaporated and after three fractionations of the 
residue there was obtained about 3 g. of a pale yellow oil boiling at 140-142° at 7 mm. ; 
d~8. 1.1549; n~, 1.5944. 
Analyses. Subs., 0.3150 : 25.9 cc. of N2 (25°, 755 mm.) . 
0.6401; H20, 0.1712. Subs., 0.8010, 1.3631: 22 g. of C6Hs; 
Cale. for C,HuON: C, 72.48; H, 7.38; N, 9.4; mo!. wt., 149. 
7.93; N, 9.2; mo!. wt., 152, 154. 
Subs., 0 .2401 : CO,, 
!',Tf, 1.204 °, 2.008°. 
Found: C, 72.41; H , 
By dissolving the free amine in dry ether and adding dry hydrogen chloride, a 
hygroscopic hydrochloride was precipitated which started to decompose at 134 ° and 
melted at 158- 160°. 
By dissolving the product in alcohol and adding solid picric acid until the solution 
was no longer acid, a substance crystallized which on purification from 25% alcohol 
formed sulfur-yellow needles which darkened at 156- 160° and melted with decomposi-
tion at 182- 183°. 
By adding the solution of chloroplatinic acid to an aqueous solution of the amine, 
a brown precipitate was formed which could be recrystallized from water. It formed 
brown crystals melting at 224-225°, and decomposing at 227°. 
The acetyl derivative made by the action of the acetic anhydride upon the amine 
was an oil. 
Benzene-sulfone-amide of the Amino-chromane, C6H,SO,NH ( C,H,O) .-The amine 
was added to a 10% sodium hydroxide solution and treated with excess of ben-
zene-sulfonyl chloricle. The reaction took place slowly and it was advisable to warm the 
mixture. After this had been shaken for 15 to 20 minutes, the benzene-sulfonyl 
chloride disappeared. The solution was filtered and the filtrate made acid with hydro-
chloric acid. A white precipitate formed which was crystallized from 50% alcohol. 
It formed long, white needles which melted at 148-148.5 °. 
Analyses. Subs., 0.3525 : 16.2 cc. of N2 (34°, 748 mm.). Subs., 0.3201 : BaSO., 
0.2611. Cale. for C1,H1,0,NS: N, 4.84; S, 11.07. Found: N, 4.88; S, 11.21. 
Diazotization of the Amino-chromane and Coupling with {3-N aphthol.-The amino-
chromane was diazotized in the usual way and coupled with {3-naphthol in sodium 
hydroxide solution. A brilliant red color immediately developed and a solid separated. 
The solution was made slightly acid with hydrochloric acid and filtered. The red 
product which separated was only slightly soluble in cold 10% sodium hydroxide. It 
was crystallized twice from hot alcohol from which it separated as very fine plates. 
It was carefully dried in a vacuum before analysis. 
Analysis. Subs., 0.2044: 17.0 .cc. of N2 (32°, 745 mm.). Cale. for C1,Hl60 2N,: 
N, 9.21. Found: 8 .92. 
m-Nitrophenyl-allyl Ether, N02C6H.OCH2CH = CH,.-In a 1-liter flask fitted with 
a reflux condenser were placed 60 g. of m-nitrophenol dissolved in 250 cc. of absolute alco-
hol and 54 g. of ally! bromide. To the solution was then added a solution of 10 g, of 
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sodium dissolved in 250 cc. of absolute alcohol. The mixture was refluxed for 3 hours 
and the sodium bromide then filtered out while the mixture was still hot. As the solu-
tion proved to be alkaline, 2 g. more of ally! bromide was added and the solution was 
refluxed for another hour. Although the solution was, at the beginning, deep red, it 
finally became a pale straw color. The alcohol was distilled and the oil which remained 
was washed twice with 25 cc. portions of 10% sodium hydroxide solution and then with 
water. On distillation, there was obtained 61 g. of a pale yellow oil boiling constantly 
at 136-137° at 8 mm. The product, upon cooling, solidified into crystals melting at 
31.5--32°. 
Analysis. Subs., 0.3489: 24.6 . cc. of N 2 (29°, 751.5 mm.). Cale. for C,H,OaN: 
N, 7.76. Found: 7.72. 
m-Aminophenyl-allyl Ether, NH2C6H,OCH2CH=CH2.-To a solution of 190 g. 
of crystalline stannous chloride in 475 cc. of cone. hydrochloric acid, heated to 100°, 
was added 50 g. of m-nitrophenyl-allyl ether, a little at a time until all had dissolved. 
The solution was then cooled and while the temperature was kept below 20°, a solution 
of 30% sodium hydroxide was added until the stannic acid had just dissolved. The 
oil was extracted with ether, the ether evaporated and the residue fractionated. There 
was thus obtained 26 g. of a yellow oil boiling at 120-122° at 5 =.; d~8. 1.0891; n2;, 
1.5708. 
Analysis. Subs., 0.2964: 25.8 cc. of N, (26°, 750 mm.). Cale. for C,HuON : 
N, 9.40. Found: 9.63. 
The hydrochloride was prepared by passing dry hydrogen chloride into a dry ether 
solution of the amine. It formed white crystals melting at 145--146°. 
The acetyl derivative, formed upon treating the amine with acetic anhydride, was a 
colorless liquid. 
A portion of the amine was added to a large excess of sodium hydroxide, benzene-
sulfonyl chloride was added, and the mixture was shaken. Heat was generated and within 
a very short time solution was complete. It was acidified and the white precipitate 
which formed was filtered. After two crystallizations from 25% alcohol white needles 
were obtained melting at 83-83.5°. 
Derivatives of Para-Nitrophenol 
p-Nitrophenyl-P-bromo-ethyl Ether, N02C6H,OCH2CH,Br.-A mixture of 1.5 gr. 
mol. of ethylene bromide and 1 gr. mo!. of sodium p-nitrophenolate was mixed with about 
600 cc. of water and the ~hole refluxed until practically all of the yellow color had dis-
appeared from the water layer (3Q--40 hours). The mixture was then distilled with 
steam as long as any ethylene bromide came over. Upon cooling, the P-bromo-ethyl 
ether separated. It was filtered and crystallized from hot alcohol. It formed creamy-
white plates which when pure melted at 64 °. 
Analysis. Subs., 0.2162: 0.1506: AgBr, 0.1642, 0.1144. Cale. for CaHsO,NBr: 
Br, 32.5. Found: 32.3, 32.4. 
p-Aminophenyl-p-bromo-eiliyl Ether, NH,C6H,OCH2CH,Br.-Four parts of 
crystalline stannous chloride were dissolved in 10 parts of cone. hydrochloric acid. The 
mixture was warmed to 60° and p-nitrophenyl-P-bromo ethyl ether added, a small 
portion at a time, as rapidly as it dissolved. The reaction was exothermic so that it was 
necessary to cool the mixture from time to time in order to keep the temperature at 
about 60°. As soon as no more nitro-ether dissolved, the mixture was diluted with a 
large volume of water, and hydrogen sulfide was passed in to precipitate the tin. The 
solution was then filtered and evaporated until crystals began to appear. As it cooled, 
long needles of p-aminophenyl-8-bromo-ethyl ether hydrochloride crystallized. It wa.!l 
purified by recrystallization from water, after which it melted at 196°, 
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To obtain the free base, the hydrochloride was dissolved in water and the solution 
cooled to 0°. Solid sodium hydroxide was then added until the solution became alkaline, 
as indicated by the change from a faint pink to a slightly blue color in the solution 
itself. The amine was filtered as rapidly as possible, washed with water, and dissolved in 
ether. The ether solution was filtered and evaporated until crystals began to appear. 
Upon the addition of petroleum ether at this point, practically all of the free amine 
crystallized. It could be recrystallized from a mixture of ether and petroleum ether 
and, when pure, formed small white plates which melted at 84°, 
Analyses. Subs., 0.1976, 0.2321: AgBr, 0.1728, 0.2030. Cale. for C8H 100NBr: 
Br, 37.0. Found: 37.2, 37.2. 
The decomposition of this substance by heat was attempted not only alone but in the 
presence of alcohol and benzene. In no case, however, was it possible to obtain a re-
action product of reasonable purity. 
Summary 
An attempt has been made to produce ring structures through the meta 
and pa,ra positions of benzene by starting with various resorcinol ethers 
and with m- and p-aminophenol ethers. In no instance was a meta or 
para ring obtained such as might be expected from the reactions of com-
pounds similar in structure except for the presence of the oxygen atom or 
atoms. Various types of decomposition occurred in each reaction, as 
given below. 
(a) By the reduction of resorcinol-bis( ')'-cyano-propyl) ether, there was 
obtained resorcinol bis(ll~aminobutyl) ether. 
(b) Upon heating the monohydrochloride of resorcinol-bis(ll-amino-
butyl) ether, there was obtained resorcinol, resorcinol mono-ll-amino-butyl 
ether and pyrrolidine. 
(c) Resorcinol-bis( 'Y-iodopropyl) ether, upon treatment with sodium in 
dry ether, yielded unchanged material and a small amount of resorcinol-
bis(n-propyl) ether. 
(d) p-Aminophenyl-{1-bromo-ethyl ether, when heated gave no definite 
product. m-Aminophenyl-')'-bromopropyl ether, when heated, gave the 
hydrobromide of 6-amino-chrom'.1ne. 
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INTROlJUCTION 
Although it is by no means unusual to find formulas in 
which a bridge is used linking the meta and para positions 
of the benzene series, the undoubted synthesis of such a 
bridge, in spite of many attempts, was not accomplished until 1912, 
when J. von Braun (1) converted p-amino propyl benzene into p-
indole. 
The ease with which certain ortho derivatives of benzene are 
converted into ring compounds offers a strikil"'g contrast to the 
difficulties encountered in forming an annexed ring through the 
meta or para positions. Victor T!Ieyer (2) prepared diacetyl-
mesitylene, expecting th.at since it was a 1,5 deketone, it would 
split out water to form a six merobered ring. Since he was un-
able to obtain such a ring, he believed that the failure of con-
densation fo occur was due to the great rigidity of the benzene 
neucleus. 
Richard r.eyer ( 3) believed that the difficulty in forming 
meta and para rings was due to the unsynnnetrical forn which such 
rings would have to assume, and proposed writing the annexed ring 
within the benzene ring thus: 
N 
I 
C:O 
I 
NH 
I 
for p-phenylene urea. 
Von Braun (1) believed that the nature of the open chain 
which is to be closed into a ring is of supreme importance in the 
formation of meta and para rings; a belief probably founded in 
part on the hypothesis that "ring closure is a periodic function 
2 
of the chain." (4) 
A type of compound in which the 1,4 positions of the benzene 
ring are connected, especially in the benzidine derivatives, led 
Kauffler (5) to believe that in the d!phenyl series, one of the 
rlngs occupies a position over the other in space. 
therefore, that para rings of the type 
be fairly easily formed. 
He believed, 
could 
In this work, attempts have been made to close rings joining 
the meta positions of benzene ,which rings would have contained 
eight or more members. Large rings through the meta. or para 
positions, however, are not unknown. Von Braun (6) prepared a 
ten-membered meta ring, and Autenreith and Beuttel (7) prepared 
meta and para rings of sixteen and eighteen members, while eleven 
members is the least number known in a ring of the benzidine type 
which Kauffler prepared. 
Because of the uncertainty as to the causes which render 
meta and para rings more diffieult to form than ortho rings, and 
because of the conflicting evidence that exists concerning the 
structure of the diphenyl type of compounds, it was thought tha~ 
a study of these types of compounds would be of value. 1i th 
this end in view, the follov1ing work was undertaken. 
HISTORICAL AND THEORETICAL. 
Part I. 
In 1860 there appeared in the literature (8) a number of 
compounds prepared from benzidi e, among which is a product ob-
tained by the reaction of benzidi~e with anhydrous oxalic acid, 
which was assigned the structure, 
C5H4NH-C:O 
I I 
C5H4NH-C:O 
A number of compounds have since been made, which, in the formulae 
suggested, have the two amine groups in benzid1ne or dianisic i e 
· joined. Among these may be mentioned: 
thiocarbobenzidine (9) CH NH 16 4 ' c·S / . 
c6H4NH 
carbonyl benzidine (10) C5H4NH, 
5H4NH/ C:O 
and the corresponding thio derivative. A compound formed by the 
action of nitrous acid on benzidi~d (12) is given the formula 
All of the compounds given above were extremely insoluble in 
the more common organic solvents, had high melting or decompo-
sition points, and were difficult to purify. Because of their 
insolubility, no molecular weight could be obtained, so that it 
was not known whether (9) these were simple rings formed from one 
3 
molecule of each of the two reacting substances, or whether they 
:consisted of several joined into a very large ring. 
In 1904 Koller (13) prepared a compound by the reaction of 
benzidine with phthalic anhydride, but did not obtain a molecular 
weight. Kauffler (5) in 1907, prepared the same compound, and 
determined its molecular weight in nitrobe.nzene. The analysis 
and molecular weight determinations agreed with a compound having 
the structure: 
0 
0 ~-NH~-
-NH 
II 
0 
4 
1 Kauffler prepared other derivatives of benzidine (14) as phthalyl-
anisidine and cyclic cimethoxy, ·,, p-di phenyl thiourea, and by 
molecular weight determinations, found them to be monomolecular. 
From these experiments Kauffler concluded that since the NH2 
groups in benzidine could be connected either to the same or to 
adjacent carbon atoms, they Must be close together in space. 
He therefore assigned space formulae t-o benzidine, daanisidine, 
and other similar compounds, in which the two benzene rings are 
placed over each other in space. He believed that most of the 
cyclic compounds prepared from benzidine contained only one 
molecule of benzidine connected to the reacting substance. 
In 1912, Cain (15) and his co-workers began publishing the 
· results of a study of diphenyl compounds, particularly isomers 
which could not be explained by the ordinary structural for~ulae 
assigned to such co~pounds as diphenyl and benzidine. He found 
(16), however, that while diketones, such as benzil, condense read-
5 
ily with benzidine to give co~pounds of the type 
p N:~R 
I 
b T:CR 
phenanthraquinone has no action at all. This led him to believe 
that the two amine groups in benzidine are more remote from each 
other than those in an o-diam ne. This s further confirmed 
by Turner (17, who found that 4:4 1 dibromodiphenyl 1ould not: 
form a ring compound when treated v1 th sod. "' , 1hereas the 2:2 1 
dibromodiphenyl , under the saMe trent~ent, loses its t10 3lo en 
atoms 1th the formation of o- diphenylene (18). In t e sa:rie 
" manner Tauber (19 obto. ned the closed ring compoun s containing 
the azo and a.zoxy gro' ps by the action of sodiurt amalg&m on 2: 2 ' 
dlnitro diphenyl , h le Turner ( 17 found to.at no s11ch reaction 
took place with 4:4 1 din t:rodiphenyl. 
In a later publ cation (20) , Turner and Ferriss , after care-
f, lly repeating a part of Cain ' s work , 1ere unable to confir~ the 
formulae p :CR 
b w:~R 
assigned by Cain and ·Eiklethr.ait to the products obtained by the 
action of benzidine and tolidine with benzil and glyoxal. ':'hey 
have found tbat the condensation takes place in a more complex 
manner than was assumed by Cain , for hydrolysis of the product 
shov1ed that More molecules of benzil than of benzidine had entered 
nto the reaction. 'T'hey state that the prod cts obtained y t lie 
El:Ction of benzidine and tolidine with glyoxal gave c. "highly in-
soluble , non crystalline mass of unknown molecular complexi-ty. 11 
Recent work carried out in t is laboratory by Dr. Kamm v1ith 
6 
C. S. Palmer (21) and J. H. "'aldo ("'.:.), in an attempt to obtain 
isomers of the type described by Cain, gave negative res lts. 
In the present vork, benzidine, tolid ne, and dianisidine 
were co'1densed ,. 1th both iso-and terephthalaldehyde. In all cases 
a reaction took place readily, but the yields 1ere never anti-
tative. The prod1cts obtained in the reactions of isophthalal-
dehyde with benzidine, and terephthalaldehyde with d anisidine, 
analyzed vrnll for compounds formed by the reaction of one molecule 
of the die.mine with one molecule of the dialdehyde, with the eli-
nination of two molecules of water; or two moleclles of the diaMine 
and two of the aldehyde with the elimination of four molecules of 
water. These compounds ;ere very insoluble in organic solvents, 
and had melting points above 320°. 
If ie assume a ring structure for these compounds si~ilar 
to ;..he rings obtained by I\.auf fler, the amine groups 111Ust be far-
ther apart than was ass med by either ~auffler or Cain, since 
they are separated by six carbon atoms, four of 1hich are in a 
benzene ring, thus: 
.,,._-,.;OCH3 
N:CH 
0 
N:CH 
N:CH 
'O 
N:CH 
and 
OCH3 
In any case, we would have to assume less rigidity of the molecule 
than Y:as assumed by Kauffler, since they can unite either with the 
same carbon atom as in carbonyl enzidine, or, if we assune the 
above str1 ctu.re, be separated by six carbon atoms. 
If we assume, however, that tlJO rnolec les of the dialdehyde 
U'1ite iith two of dianisid-ine, Kauffler 1 s fori ula could be 11sed, 
7 
since. we rnuld have cor.ipounds of the fallowing type: 
PCH~ 
( ___ ., N:CH~ CH:N ~ 
:cH<=JcH:N-01 
I 
OCH3 
Unfortunately these compounds were too insoluble to secure 
molec lar weights , so that the structure could not be determined. 
In the case of tolidine and terephthalaldenyde and of diani -
sidine and isophthalaldehyde, the analytical data tends to show 
that a. closed ring was not formed--only one aldehyde and one a111ine 
group in each molecule having reacted , which probably had a. struct-
ure 
x. 
Further evidence is ~iven by the fact that these two compounds 
hydrolize :"'lore readily in hot dilute hydrochloric acid , ,ho.n do 
the compo nds mentioned previously . It is noteworthy that of 
t1e five com ounds prepared, t e condensation product of tolidine 
and isophthalaldehyce is the only one that could be dissolved in 
the solvents tried , and that Oflly in hot ni trobenzene from v1hich 
it separated as a gelatino s Mass when cooled . 
Part II. 
---
Besides the compounds of the benzidine type in which the 
para. positions of the two benzene rings are joined , there have 
been n number of conpounds prepared in which the meta or para 
positions of benzene are jo ned by a More simple chain . A con-
siderable amo nt of worl{ has been oarried o t in atter1pting to 
form meta and para rings by reactions analogous to those in which 
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rings are formed by the corresponding ortho derivative. It is 
noteworthy that where reactions have taken place , the products 
I obtained, are, in most instances, extremely insoluble, and it has 
not been possible to determine accurately the constitution of the 
product. 
Meta and para compounds , which in regard to ring formation , 
undergo reactions different from those of~ corVesponding 
ortho derivative . 
The most familiar examples of this type of compound are the 
o-, m- , and p- phthalic acids, for , whereas phthalic acid readily 
1
1 
forms an anhydride , iso and terephthalic acids forrn them with 
, The work of 
difficulty if at all. A Bucher (to be discussed later ) renders 
their formation an open question • In this connection it is note-
• worthy that the orthophthalic esters with hydrazine hydrate give 
ring compounds of the type 
While the iso- and terephthalic esters form no ring compounds , 
-but the dihydrazine derivative instead . (23) Of a similar nature 
are the numerous diacid ethers of resorcinol and hydroquinone , 
prepared by Bischoff (24 ) , who was unable to obtain anhydrides of 
these acids corresponding with the catechin derivatives . 
Meyer (3) condensed the phenylene diamines with malonic 
ester, malonic acid , succinic anhydride and with phthalic ahhydride. 
He obtained a ring compound in the case of the ortho phenylene 
diamine , while the meta and para diamines gave only compounds of 
I the general type : 
I 
9 
11,. (m,., and • 
In the xylene series , similar results were obtained. Ort ho 
dibromoxylene formed a ring compound very readily with primary 
,, 
amines , while para and meta xylene bromide (26) (27 ) did not 
form rings under similar treatment. Similarly methylene diiodide 
gave a ring compound with the di sodio , dimalonic ester derivative 
of o-xylene but no rings were formed with the corresponding 
derivatives of meta and para xylene . (28 ) 
Although the rings a.re easily closed in o- Jf bromethyl- and 
o- r brompropyl phenol (30 ) to give cuma.rane and chromane respect-
ively , the corresponding para compounds either do not close or 
give only indefinite substances. (1, 31 ) 
II. Compounds to which ~ meta or para ring structure has been 
assigned , but the structure of which~ not been proved. 
The first compound to which a ring structure joining the meta 
positions of benzene was assigned, was prepared by Klusemann (32) 
by boiling m-phenylene diamine with oxalic acid in alcohol solution. 1 
To the product he assigned the formula 
• 
Due to its insolubility , he was unable to purify it. The same 
compound was not obtained, however, when Meyer (33) carried out 
reactions between diethyl oxalic ester and m- phenylene diami~e , 
for while the ortho diamine gave a ring of the above structure , 
' them- and p- phenylene diamines gave only the compounds 
(m, p) C6H4(NH-C-C-OC2H5)2 
II II 
0 0 
From these he prepared the free acid and the oxami1, but in no 
case could a compound with a ring structure be isolated. 
Michler and Zimmermann (34) by saturating a chloroform 
10 
solution of m-phenylene diamine with phosgene, obtained a compound 
to which they assigned the formula. 
Q NH ; c:o 
NH , 
ror a multiple of this'. It was a white insoluble powder v1hich 
turned bro,TI1 ·at 300°, but aid not melt. Davidis (23), by boiling 
isophthalazid v1ith water obtained an insoluble compound to which 
, he assigned the same structural formula , but this compound was 
shown to be different from that obtained by Michler and Zimrrtermann. 
The p-phenylene urea also proved to be an insoluble compound, 
as were also the m- and p- toluene diamine derivatives. 
Meyer (3 found that , whereas the meta. and para phenylene 
ureas were readily hydrolized to the diamine and carbon dioxide , 
the ortho ring was extremely st.able. From this he cone ludes that 
either there is a --rea.ter strain in the meta and para rings which 
renders them more easily opened, or, that the molecules are more 
complex than is indicated by the si~ple formula 
• 
Evidence for the latter view is found in the parallelis~ between 
the ease with which hydrolysis takes place in these compounds, 
and the ease of hydrmlysis of the benzil benzidine condensation 
11 
products obtained by Turner (20) which gave evidence of a complex 
molecule. 
Theo- , m- , and p- phenylene thio ureas , 
( o, m, p) 
have also been prepared (35) , but the meta and para compounds 
determination 
were too insoluble to render a molecular weight possible . Alf than 
(36) prepared a compound to which he assi~ns the formula 
CH3, ~ NH ' 
/ CH -cH:y- C:S 
CH3 "-NH • 
It melted at 157--158° and was insoluble in water , ether, benzene , 
and alcohol. ~o other solvents were tried. The products (37) 
obtained by the reaction of meta and para phenylene diamine with 
iso- and terephthalaldehyde also gave insoluble products for which 
molecular weight determinations were impossible. 
Although the anhydrides for iso- and terephthalic acids have 
never been proved, Bucher (38) obtained compounds from iso-and 
terephthalic.acids which titrated for the formula (C6H4co)20 , 
and the percent of carbon and hydrogen corresponded to this formula. 
They are both insoluble in organic solvents and in sodium car-
bonate solution, but dissolve sloVlly in sodiu.J11 hydroxide . 
assigns the formula {(C6H4C0)20} x to these compounds . 
Bucher 
Causse (39) studied the reaction of chloral and acetaldehyde 
on resorcin and pyrogallol. Ho obtained two indefinite sub-
stances to which he assigned the structures: 
from resorcin and chloral, and 
/ OH 
C5H3 '-.g) cHCH3.2 H20 
from pyrogallol and acetaldehyde. 
12 
Birnbaum and Lurie (40) 
obtained a compound by the action of phosgene on resorcin which 
they believed to be resorcin carbonic acid ester , 
but Bischoff (41) pre pared a compound from hydroquinone and di-
phenyl carbonate having different properties to which he assigned 
the same structure. Both of these compounds were very insoluble 
as was also the corresponding hydroquinone derivatives. The 
resorcin and hydroquinone oxalic esters, (41) 
(m-, p-) 
' 
are also insoluble in organic solvents. 
Other compounds which have been assigned structures contain-
ing meta or para rings, but which were too insoluble to be de-
finitely proved are: 
cycle m- and p- xylene methylene thio ethers (42) 
: I (m-, p-) 
Ami 
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Two mercury compo nds containihg meta rings , which are insol-
e ble in o!'ganic solvents and did not melt v,hen heated to 300 
have also been reported (44 ) and assigned the structures : 
and 
,::,:NH 
~ N : O 
' H~ 
Besides these insoluble substances , there are a few cor1pounds 
which are soluble in o~ganic solvents , but whose structures have 
not been definitely proved . Autenreit h and Hennings (45 ) by 
the action of nitrous acid on m-benzene-sulfonic acid , obt ained 
a cor1pound to wDich they assigned the structure 
• 
It ias insoluble in ether , chloroform and acetic acid, but easily 
so1,.1ble in alcohol and acetone . Sholtz (46 ) curried out reactions 
betv:een the ort ~o , eta. and para xylene dibromides and depiperi-
They .rere all hygroscopic crystalline substances which formed well 
defined gold and platinum salts . 
III. CoMpounds for ,hich there is~ evidence of~~ 
2!. para ring structure . 
It is significant that in every cs.se v;here one of these 
insoluble compounds has been prepared by tvrn different method , 
the two products had different properties , a.lthou["h the analytical 
14 
data vould indicate compounds of the saMe empirical formula . 
One must conclude that the compounds are therefore either pol-
Y1"1ers or isomers. Evidence for their being polyMers of the 
compo1,1.nds indicated by the for. las is furnished by the fact 
II 
that Kotz ( 4.3) obtained a compound by the action of sodium p-
xylene sulfide on p-xylene bromide which analyzed for 
Molecular weight dete~~11ations in pbenol and in nltrobenzene , 
however , shO'l'.'ed a co'Tipound having three times the no lec, lar 
II 
Kotz s ggests this corepound 
to be a 42 membered ring. In co:rinect.:.on rith this it is inter-
eating t at A tenreit and Beuttel ( 7) obtained compot nds by the 
actior of benzaldehyde and acetone on meta and para xylene di-
hydrosulfides, ihose analysis and molecular ;eight deterrrina.tions 
These compo nd"' , it v:111 be observed, are respectively eighteen 
and sixteen Membered rings--the largest kno m , if ve except 
~tz ' s possible 42 membered ring. Bot compounds are crystal-
line Sll stances melt~~g about 250°, ·and altho gh insoluble in 
alcohol and ether, were fa rly solu le in chloroform. 
Sorre other structure for these insoluble compounds than that 
of a si!llple brid_e connecting the meta or para pos tions, seems 
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expecially pr•obabl.e in view of the fact that von Braun prepared 
p-aihydro indol and fo n it very similar in rieltin@'. point and 
solubil ty to o-dihydro indol. lie has al~o obtained (f7) a 
ten membered meta rir.g which gives very good ev dence of having 
the str cture 
/ C'q2-CH2-CT-I2 
m-C5F 4, > "11l"CH3 
CB2-rH2-CH2 • 
This compound is a colorless liquid boiling at 144--148° at 
23 mm. press1 re. He has a l so prepared (48) 
with the corresponding saturated hydrocarbon , a.11 of Vlhich are 
liquids. The a.inine boils. at 9'7--98°, and the hydrocarbon 
0 
at 62--63, 18mm. The compounds rrcpared by von Bra1n are all 
that 
sol ble in organic solvents . he factA they are soluble liquids 
whicb may be distilled offers a striking contra.st to the insol ble 
hlgh melting s bstences previously mentioned. 
It is interesting in connection with von Braun ' s 'irnrk that , 
slthough the p-f3 chlorethyl a~ 1 -ine rec~ily formed p-dihydro 
in dole , he vms unable to isolate p-tetr·ahydro quinoline ( 50 
from the products formed when p- y chlorpropyl ar:i line was heated. 
In the present ,:0rk , resorc L.,ol di- (3 bromoetbyl ether ,ms 
prepared by the action of sodiun resorcina.te on an excess of 
ethylene bromide. It ,,as hoped that, by adding one molecule of 
ma.lon c ester , the compound , 
could be prepared. This , it was expected, when treated with 
one rrole of sodium ethylate woulc. split off HBr to form: 
When sodium Malonic ester acted on resorcinol di - ~·oromo-
ethyl ether , ho,1ever , it produced sodium resorcinate , sodium 
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bromide , malonic ester, and evidently ethylene. This reaction 
I parallels the reaction carried out by Hamonel (49) , who obtained 
ethylene , sodium phenolate and sodium bromide by the action of 
sodium on bromoethyl phenol . 
In order to avoid this type of reaction , the resorcinol di-
y bromopropyl ether , 
,- 0 ( CH2) 3Br 
m-C5H4' 
O(CH2)3Br , 
was prepared. This compound was found to lose HBr very readily 
to form the diallyl resorcinol-ether , so that in its preparation 
alcoholic sodium hydroxide could not be used , with any degree of 
success. From the reaction mixtures of two runs which were 
, made using disodium resorcinate with an excess trimethylene 
bromide in alcoholic solution, there was isolated resorcinol 
di- y bromopropyl ether , y bromopropyl allyl resorcin ether , 
/ O-CH2CH2CH2Br 
m-C5H4' 
O-CH2CH:CH2 , 
diallyl resorcin ether , 
17 
, 
and a compound which·ana.lysis indicated to be O OCH2CH2CH2- 0 O OCH2CH: CH2 
OCH2C~CHzBr 
• 
Much better yields of the resorcinol di - y liromopropyl ether were 
obtained by followi~~ the method used by Claisen and Eisleb (50) 
in preparir.g allyl phenyl ethers in which potassium carbonate in 
acetone and water solution was used. The only satisfactory 
method of purifying resorcinol di- Ybromopropyl ether was by 
distillation. Since it decomposes very rapidly into the diallyl 
resorcin ether and HBr at 225° , and it boils at 215--2200 at 
10 mm. it is obvious that the pressure must not be allowed to 
rise much above this during the distillation. 
The resorcinol di- Y bromopropyl ether was converted to the 
corresponding diiodo compound in 95--98% yields by means of 
sodium iodide. 
In attempting to prepare the mono malonic ester derivative 
of the resorcinol di- Y iodopropyl ether , two molecules of PI 
split out , giving diallyl resorcinol ether , sodium iodide , and 
malonic ester , thus: O OCH2CH2CH2I 
OCH2CH2CH2I 
C:OOC2H5 
C:OOC2H5 
I 
' 2 ¥H 2 
C:OOC2H5 . 
O OCH2CH:CH2 
OCH2CH:CH2 
, 2 Na.I 
This again demonstrates the ease with which the y halogen resor -
18 
cinol ethers lose HBr or HI to form the allyl derivative. 
Although Hamonet (49) dould not prepare tetramethylene 
bromide by uniting tVlo molecules of (3 bromoethyl phenyl ether 
through the rer..ova.l of two atoms of bromine ith sodium and sub-
seq ent ether splitting with HBr, he vms able to prepare hexa-
methylene bron1ide from io>iodopropyl phenyl ether by this method. 
Since in this case the iodopropyl phenolic ether had reacted 
normally in the Fittig s:mthes.is, it was thoup:ht that the two 
iodine a.toms could be removed from the resorcinol di- y iodo 
propyl ether molecule to form a rir.g compound, thus: 
O OCH2CH2CH2I O OCH2CH72CH2 i' 2 Na : i' 2 Na.I. 
OCH2CH2CH2I OCH2CH2CII2 
Th~ reaction with sodium, however, took an unexpected course 
when carried out in ether. Instead of a Fittig reaction, a redu-
cing reaction occurred, and after two weeks most of the resor-
cinol di- Yiodopropyl ether was recovered and a sMall amount of 
resorcinol n-dipropyl ether isolated. Since the ether used had 
been dried first with a saturated solution of calcium chloride, 
then with P2o5 , and finally all?wed to stand several days over 
sodium, the hydrogen for the reduction could hot have coMe from 
any moisture or alcohol present, but must have been produced by 
the action of sodium on ether. Further evidence for this is 
shown by the fact that, after the reaction had gone ten days, a 
few fresh slices of sodiuM which were added became coated with 
a thir. layer of sodium iodide in about three days. This is in 
accord with experiments carried out by Durand (51) who has shown 
that the alkali mets.ls react with ethers to form hydrogen and 
sodium alcoholate. 
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When resorcinol di- Yiodopropyl ether in toluene solution was 
treated with sodiuw, no reaction took place in the cold. Vlhen 
heated to the boiling point of the toluene, however , the sodium 
reacted rapidly with the resorcinol ether , and again a small 
amount of dipropyl resorcinol ether, together with resorcinol and 
sodium iodice were isolated from the reaction mixture . 
To avoid the reducing action of the sodium, very finely di-
vided silver was used. The resorcinol di- Y iodopropyl ether was 
dissolved in toluene , and twice the theoretical a~ount of finely 
divided silver was added. The temperature was held at the 
boiling point of the toluene during the day, and at about 90° 
on the steam bath at night for eight days with constant stirring . 
At the end of this time the silver was filtered off , dried and 
, weighed. One hundred grams of silver and 100 gms. of the diiodo 
I ether had been used. After 8 days, the silver weighed 104 
gms. It was obvious that little or no reaction had taken place. 
Practically all of the resorcinol di- y iodmpropyl ether was re-
covered. 
An attempt was made to prepare the mono amyl amine derivative 
of the resorcinol di- Y iodopropyl ether. By heating this amine 
it was thought possible that ring closure would take place with 
the 
,O OCH2CII2CH2I 
OCH2CH2C~I 
O OCH2CH2CH2NHC 5Hll 
OCH2C~CH2I 
Na OH 
In every run, ir.. spite of the excess resorcinol di- Y iodopropyl 
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alone could be isolated. The o.mount of the resorcinol di- '( iodo-
propyl ether which was recovered showed that the reaction must 
have gone almost entirely to form only the diarnyl amine. It 
seems probable that as fast as the mono amine is forr1ed, HI is 
removed by the amyl amine. It would appear that the mono a~yl 
a~ine the~ reacts more readily than the diiodo derivative so 
that the diamyl amine compound only is formed. Further evidence 
for this is found in the fact that a.small amount of the amyl 
amine was isolated after the reaction had apparently gone to 
completion. The resorcinol di- '( arnylaminopropyl ether was a 
stable compound distilling at 248--255° at 10 mm . 
Von Braun (36) was able to obtain a meta. ring by the reduction 
of xylene 
O CH2CN 
CH2CN 
dicyanide in the following manner: 
It was thought that in an analogous manner resorcinol di- Y cyano-
The dicya~ide was accordingly prepared and reduced, but only 
the resorcinol di- w ar1inobutyl ether ms obtained. e mono 
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hydrochloride of this when heated might be expected to lose am-
monium chloride to form a secondary amine , thus closing the rirg . 
Instead of this, the side chain formec. a ring, namely pyrrolidine , 
and s)lit off from the oxygen, leaving a free phenol group in 
the following manner: 
(:)oCH2Cl12CI12CH2NH2 . HCl 
OCH2 CH2CH2CH21'JH2 
) 
resorcinol di- w aMinob11tyl ether 
mono hydrochloride O OCR2CH2CH2C H2 NH2. HC 1 
OH 
rri- waninobutylphenol 
ether hydrochloride 
That the reaction went in the manner indicated is shown by 
• 
the fact that pyrrolidine , pyrrolidine hydrochloride , m- w amino 
butyl phenol ether hydrochloride and resorcinol were all isolated 
from the reaction products . 
Since it was not possible to obtain a meta ring compound c on-
ta.ining two oxygen a toms in the annexed ring mich were attached 
to the benzene ri"lg , it was thought that an a.mine group next 
to the neucleus might render ring closure less difficult . 
m-nitrophenyl ( bromopropyl ether was therefore prepared, and 
reduced to the amine. 
O ocH2 cH2cn2Br 
}TH2 
> NaBr 
., oor H2 CH f H2Br 
N02 
6 
This conpound would then be expected ~o forM a Meta ring when 
) 
heated. Thus: O OC~C~CH2Br 
N~ 
) 0 0- ~~ 9~ ) rn-c~ 
H r 
\"Jhen an ether s elution was placed on the steam bath and 
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I warmed up to 75--80° in the manner in. which von Braun formed p-
dihydro indol from p-bromethyl aniline, it polymerized to a 
glassy solid from which no pure products were isolated. VJben, 
however, it was heated to 80° for several hours in benzene 
solution, there was forMed two products; A, a tar insoluble in 
I benzene and water, and B, a black oily substance which remained 
in solution in the benzene. This substance (B) was distilled 
and found to boil at 145--165° under 6 mm. pressure. It was 
I dissolved in hydrochloric acid and the acid solution extracted 
with ether. The aMine hydrochloride was then throvm out of 
solution with NaOH and extracted with ether. The ether was 
evaporated off and the product distilled. ~he main fraction 
distilled at 139--147° (mostly at 140--142°). It was a pale 
yellow oil which slowly turns brovm when exposed to the air. 
This compound analyzes for one having the empirical formula 
That it is not the allyl m-a.minopLenylene ether formed 
by HBr splitting out in the side chain was proved by synthesizing 
the a.llyl ether frcm allyl bromide and m-nitrophenol with sub-
sequent reduction of the nitro group with stannous chloride, and 
comparing the properties of the two compounds. The comparison 
is shovm in the following table: 
Boiling point at 5 mm. 
pecific gravity at 200 
Refractive index at 25° 
Benzene sulfonyl chloride 
deriv . m.p. 
meta ring com-
pound 
140--142° 
1.1549 
1.5944 
148° 
m-aminophenyl 
allyl ether 
120--122° 
1.0891 
1.5708 
83° 
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It seems very robable,therefore~that this compound has the 
structure o O-~H2 
CH2 
I 
NH-C~ . 
This compound bears an interestlng relation to benzoyriorpholine , 
in that it contains 0'1e more CH2 group in tho annexed ring , and 
I one more CH group in the benzene portion of the ririg , than does 
benzomorpholine. 
Snee 11 no case were the corresponding resorcinol derivatives , 1 Qo-9n2 
and ~H2 
0-CH2 
isolated from the reaction of ethylene and trimethylene bro1"i-'le 
01 reso:ccinol, van "9raun 1 s theory (1, 31' that allcalis prevent 
ring formation is borne out in this work. It is possible , on the 
other hand, that a meta rinQ' contai'11>1g tvro oxygen aton's attached 
to the banzene ring cannot be formed, v:hereas an aTY'ine r;roup 
renders ring closure possible. In ever:r case where an annexed 
aliphatic ring, joining the Meta or para positions of the benzene 
ring, has been proved, the ring closnre has taken place at an 
! I 
23 a 
amine group. i t is a fairly general conclusion, ther·efore , 
that ring closure in the :r1.eta and para positions talrns place 
more readily ,\there there is an amine group in the annexed ring . 
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III. EXPERI ~NTAL 
Part I . 
Preparation of Tere pl t'1.c.laldehyde 
The method for the preparation of terephthalaldehyde from 
II 
crucl.e xylene , given by Ho1.ig (52) was used . In the purificatlon, 
stea~ distillation was used instead of recrystallization , ince 
the steaJ"J. distillation gave a pure product with less :mste of 
rrateY'ial. 
Preparation of Isophthalaldvhyde 
Isophthalaldehyde Wtis prepared from pure m- X'Jlene according 
to the !l'letihod described by Thiele and Giinther ( 53). It should 
be noted that in this ·metri.od it is essential that the bromino.tion 
be carriPri out in direct sunlight; otherwise only a tar result;s , 
from which none of the bro...,ocompound can be isolated. 
Them-xylene was prepared by the method of o. Jaco son (54) 
·.11th the following modifications. I1.stead of using hydrochloric 
acid forte hydrolysis 
sulpluric acid was used. 
Jf the sulfonic acid salt, strong 
For parts by volume of 95% sulphur ic 
acid was diluted with one part of water . This was placed to-
gether with the sodium salt of the xylene sulfonic acid in a 
flask fitted up for steam distillation , and a ~oderate strearr of 
The flask was heated with a burner until the 
salt melted and forned a layer on ton of the st lfuric acid. 
There must not be enough water present to prevent the separation 
of the two layers, or a very poor yield is obtained . 
The m-xylene thus obtained w2.s further purified by refl xing 
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with an equal volume of dilute nitric acid (40 cc . of nitric 
acid , sp . gr. 1.42 wi~h 60 cc . of water ) for three hours . The 
two layers were separated , and the m-xylene washed with a 30JC: 
solution of sodium hydroxide and finally distilled from solid 
sodium hydroxide ., m-Xy lene distilling within one half of one 
degree was obtained , b.p . 138° . 
Condensation of Isophthalaldehyde and Benzidine 
Two gcoaMs of isophthalaldehJ de was dissolved in alcohol , and 
to this was added 2 . 6 grams of benzidine , also in alcoholic 
sol11tion. A bright yellow solid began to separate in a few 
minutes. The solution was refluxed about an hour and the yellow , 
amorphous solid filtered off . It was purified by boiling twice 
in water, and three times in alcohol , then drying in an oven at 
115°. This substance did not melt below 260° . It was insolu-
ble in boiling alcohol , chloroform, benzene , ligroin , nitroben-
zene, glacial acetic acid, aniline , dimethyl aniline , and anisol . 
In cold concentrated hydrochloric acid , it turns orange , and is 
hydrolyzed with hot dilute HCl. In concentrated sulphuric acid 
it turns red . Analysis gave the following results: 
Calculated for C2oH14N2 
Found 
C 85.1% 
C 84 . 65% 
H 5 . 0% 
H 4 . 9% 
N 9 . 9°h 
N 9 . 69fo 
.2024 grams gave . 0886 gra~s of H20 and . 6282 grams of co2 • 
• 2774 grams gave 23 . 9 cc. of nitrogen over KOH (1 : 1) at 24° 
and 745 mm. 
Yield about 60JL 
Condensation of Terephthalaldehyde with Dianisidine 
Two grams of terephthalaldehyde dissolved in alcohol , and one 
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molecule of dianisid ne also in alcohol solution, were mixed. 
The mixed solutions were placed on the steam bath under a reflux 
and boiled. In about five minutes, a yellowish green coMpound 
separated. This was pu.""tfied by boiling tvlice with water and 
four times with alcohol, then drying at 115°. The compound re-
tained its yellow green color. It was insoluble in organic 
solvents, and did not :!'11.elt below 250°. It was slowly hydro-
lyzed with bo ling dilute HCl. 
Ca.le 1la.ted for C22H18N202 c 77.20% N 8.lt:8% H 5.26% 
Found c 76.53'.fo N 8.18% H 5.42% 
.2466 grams gave .1196 grams of H20 collected in H2 o4 and 
.6920 grams of co2 collected in 40% KOH • 
• 1634 grams of substance gave 12.2 cc. of nitrogen over KOH 
1:1, at 25°, 748 mm. 
Condensation of Isophthalaldehyde and Disnisidene 
At 80°--Two grams of the isophthalaldehyde and 3.8 grams of 
dianisidine were dissolved separately in alcohol, and the two 
solutions poured together. In a few minutes, a light rreen 
al"1orphous substance began to separate. The mixture was placed 
under a reflux condenser on the steam bath and heated to boiling, 
whereupon the solid which had separated di..,solved, a..>1.d the solu-
tion became greenish brovm. In two runs, one was allowed to re-
flux about fifteen minutes, and one for six hours, but the re-
sults were the same in each case. On cooling, theee was no 
solid separated. 
On evaporation of the solutions at room ter1perature a brown-
ish green substance separated out. This substance decomposed 
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It could . at about 60°, giving a tar which had a purple color. 
I not, therefore , be purified by boiling in alcohol. It was washed 
repeatedly with water, then with alcohol, and dr·ied at room tern-
perature in vacuum over Cac12 for s i.X days . 
This compound proved to be insoluble in organic solvents. 
Dilute sulphuric acid turned it to a bright red color , but did not 
dissolve it. 
Calculated for C22H20N203 c 73.33% H 5. 5516 N 7.87% 
Found I. c 72 . 70% H 5.36% 
N 6 . 6% 
II. c 73.05% H 5 . 56% 
I. .3024 grams gave .8060 grams of co2 , . 1448 grams H20. 
II. .2720 grams gave .7286 grams Of C02, .1354 grams H2 o. 
.1504 grams gave 10.1 cc. N2 over 40f~ KOH at 25° , 750.5 mm . 
At Room Temperature--Another run was made in the same manner 
I as just described, except that the solutions of isophthalaldehyde 
and dianisidine were allov.red to stand o.t room temperature for two 
days. The product which separated out had the some P-eneral pro-
pert.ies as that obtained in the case whe:re the solution was re-
fluxed. The product was washed thoroughly with water, then with 
alcohol until the alcohol came through the filter colorless. It 
was finally washed with ether and dried in a vacuum for six days . 
It was insoluble in alcohol, chloroform, benzene, petroleum ether , 
ether , glacial acetic acid, and anisol . Soluble in. hot nitroben-
zene and in cold dilute HCl. The product would not forn crystals 
when separating from nitrobenzene, but gave a gummy substance in-
stead. 
gum or tar. 
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but less pure than the product obtained at 80°. 
Analysis gave the following results for carbon and hydrogen: 
Calculated for C22H2003N2 C 73 . 33% H 5.55% 
Found C 74.35J~ H 4. 97,b 
.4441 grams of substance gave 1 . 1740 grams of co2 , . 1987 grams 
of H20• 
Tolidi~e and Terephthalaldehyde. 
Tvrn and four tenths grams of tolidine and 1.5 grams of iso-
phthalaldehyde were dissolved separately i~ alcohol . The two 
solutions ,;,ere mixed and warmed to about 60° . Almost iru lediately 
an orange yellow compound began to separate . After refluxing 
on the steam bath for two hours , the solid material as filtered 
off and. prepared for analysis by washing in tmm with hot water , 
hot alcohol , and finally· ith ether . It ·,,as then dried in a. 
vacuum oven at 90° for two days . This substance was ins oluble 
in chloroform, alcohol , ether , petroleum ether , glacial acetic 
acid , anisol , nitrobenzene , aniline and dimethyl aniline . It 
is slowly hydrolyzed with hot dilute IICl. 
Calculated for C22H2oN20 -c 80 . 49 H 6 . 1 
Found C 79 . 1 H 5.04 
. 1378 grams gave . 3997 grams of co2 and . 0625 grams of H20 • 
Condensation of Tolidine and Isophthalaldehyde 
1 . 5 grams of isophtha.la.ldehyde and 2 . 4 grams of tolidi~e 
were di ssolved separately in alcohol and the solutions mixed . 
In about three minutes a bright yellow solid began to separate 
out. On warming , this solid became soft , so that the flask was 
cooled to 25° , and the remaining solution allov1ed to stand at 
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room temperature . The yellow solid conti~ued to separate . 
After standi~ for two days , t his was filtered off , and prepared 
for analysis by washing in turn vii th water , alcohol and ether , 
and finally drying in a vacuum over calcium chloride for four 
days. 
During the preparation this product showed signs of softening 
at 60° , but after purifying and drying, it showed no signs of 
decomposition , or of softening even at 260° . It was insoluble 
in chloroform, ether , b~nzene , alcohol , petroleum ether , and 
anisol ; soluble in nitrobenzene; hydrolyzed rapidly in hot dilute 
HCl. 
Calculated for c22H19~2o 
Found I. 
I I. 
C 80 . 49 
C 82.24 
C 82 . 16 
H 6 . 10 
H 6 . 09 
H 5 . 90 
I . . 2761 grams s1Jbstance gave . 1513 grams of H2o and . 8325 
grams of co2 • 
II .• 2308 grams su stance gave . 1209 grams of H2o and . 6941 
grams of co2 • 
Part II. 
Preparation of Resorcinol di- (2 bromoethyl ether 
/ OCH2CH2Br 
m- C6H4 
' ocH2 cH2Br 
95 grams of sodium was dissolved in one liter of absolute 
alcohol and added with stirring to a solution of 200 grams of 
resorcinol in one liter of 95% alcohol. The sodium salt of 
resorcinol separated out at once . 
600 grams of ethylene bro:Mide n.nd 500 cc . of alcohol v;ere 
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placed in a flask fitted with a mechanical stirrer and reflux 
condenser. To this the suspension of sodium resorcinate was 
added ir small portions during the course of four hours. The 
mixture :as kept boiling, and the sti~rer r1mning during the 
entire time of the reaction. After all the sodium resorcinate 
had been added, the mixtm e wa::, refl1 xed, with stirring, six hours 
longer. 
The alcohol v;as distilled off and the methylene bromide 
removed by steam distilling. The pasty mass v1hich r e!l'ained in 
the flask ·ias washed twice v:ith water, then twice :\/i th lO;b Nn.OH 
solution, and finally with water to remove the NaOH. 
The substance thus obtained was vacuum distilled. The greater 
part distilled at 210--218° at 17 nun. (160--170° at 9 mm.) It 
was then dissolved in hot alcohol from v1hich it separated on 
cooling as waxy plates. After two crystallizations it melted 
sharply at 94.5--95°, and boiled at 166--167° at 9 nnn. It 
decomposes at about 225--230°. 
Analysis: 
Calculated for c10H1202Br2 
Found 
I. • 1488 grams i:i;a.ve .1762 
II. • 1676 grams gave .1842 
grams 
gr a.ms 
dono {:i bromoethyl resorcinol ether. 
/ O-CH2CH2Br 
m-C6H4 
H 
Br 49.4% 
I. 50.3 
II. 49.94 
AgBr • 
AgBr • 
The mother liquors from which the resorcinol di-(J bromoethyl 
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ether had been crystallized, on evaporation yielded a small a.mount 
of oil. This was found to be sol,ble in 20% NaOF, and would 
again separate out upon the addition of HCl. The substance was 
therefore dissolved in NaOH, the solution filtered, and the 
filtrate made acid with HCl. The oil which separate( was washed 
twice w1t'<1 water and distilled. The greater part distilled at 
150--160° at 12 mm. It was redistilled, and the fraction boil-
ing at 150--155° used for analysis. 
Analysis: 
Calculated for c8H9o2Br 
Found 
Br 36. 9J~ 
I. 34.0 
II. 34.4 
I •• 1948 grams gave .1556 grams AgBr. 
II .• 1792 grams gave .1410 grams AgBr. 
This conpound was undoubtedly the mono p bromethyl ether of 
resorcinol) v1hich co 1tained a small amount of resorcinol. 
Since at this pressure resorcinol itself boils a.t about the sarr.e 
temperat1 re, and since it ·,as found that resorc inol was extremely 
soluble in this co1;1pound, the resorcinol had not a 11 been removed 
by the treatment giv~n above. 
Further evidence of this is given by the fa.ct that when the 
alcohol from which the oil was obtained was evaporated and the 
rewidue distilled, the main fraction distilled over at 155--160° 
at 12 mm. This solidified to a pasty mass on standing. After 
three crystallizations from benzene, long needles melting at 
109--110° were obtained. ~1hen ~ixed with a sample of pure re-
sorcinol there was no depression of the melting point. 
Reaction of sodium malonic ester on resorcinol di- {/ bromoethyl 
ether. 
2.3 graMs of sodiu· as dissolved in 50 cc. of absolute al-
cohol, and 16 grams of ~alonic ester added. ~·hen the sodium 
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malonic ester had separated out, 30 grams of the resorcinol di- {} 
bromoethyl ether dissolved in 200 cc. of absolute alcohol vas 
added. The mixture was refluxed for six hours. Sodium bromide 
began to separate out in about ten minutes after heating ;as 
begun. After refluxing, the solution was filtered hot. 
The solid material v:hich v.ns filtered off was coPJ.pletely 
soluble in water and reacted alkaline toward litTltUs. It was 
made acid and extracted three times with ether. The ether was 
evaporated, and the residue extracted with hot benzene. On 
co&ling, needles separated. These were recrystallized from 
benzene, and pressed out on a por~1s plate. The substance 
~elted sharply at 110°. ':hen mixed with a pure sample or re-
so1 ... cinol there was no depression in the melting point. About 
one gram of the pure resorcinol was isolated. 
The filtered alcohol solution was evaporated to remove the 
alcohol and washed three times with water. After recrystallizing 
0 three times from alcohol, it melted at 94--95. 
Analysis: 
Calculated for c10H1202Br2 
Found 
Br 49.4% 
48.8 
.1488 grams substance gave .1660 grams AgBr. 
i', en mixed with a sa:-iple of pure resorcinol di- '{ bromoethyl 
ether, there was no depression in the melting point. 
grams of the purified resorcinol ether were recovered. 
About 8 
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The mother liquors froMwhich this had been recrystallized 
were evaporated to remove the alcohol. There remained an oil 
which on distillation yielded c.bout 5 graMs of a colorless liquid 
boiling 190--200°. On redistillation the main portion boiled 
94--98°. 3 grams were obtained . fpecific gravity , 1 . 064 at 
20°. A portion was boiled with 20% KOH solution , cooled and 
made acid with HCl. On heating , the odor of acetic acid was 
distinct. It was concluded that the substance was malonic ester . 
Preparation of resorcinol di- Y bromopropyl ether : 00 
220 grams or resorcinol , 1616 gra11's trimethylene bromide , 
one liter of acetone, 250 cc . of water, and 1 kilogram of K2C03 
were placed in a 5 liter flask fitted with a mechanical stirrer 
and reflux condenser. The Mixture was refluxed on the steam 
bath with stirring for four hours, then an additional 350 graJ'l'ls 
of I~co3 was added and the stirri'1.g and refluxing continued three 
h01 rs longer. At the end of this time the acetone was distilled 
off while the stirrer vrns lrnpt r'unni'1.p; to prevent bumping. P-.col}l 
800 to 900 cc . of acetone Jas recovered in cacn run. 
After distilling off the aceto.ne , E-nouf!h water was added to 
dissolve the ~Jico3 and KBr . The two layers waDe separated, and 
1 
the trimethylene bromide solution washed several tirrtes with v:ater . 
About 100 cc. of this solution wo..s placed in a 200 cc . Clais· en , 
, the trimethylene bromide distilled off 1U1der the vacuum of a 
water pump , then the resorcinol di- y bromopropyl ether distilled 
off at a pressure below 10 mm. Since the product is rapidly 
·, 
i 
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and completely decor·posed above 225--230°, while it distills at 
215--220° at 10 nun., it is o1ivious that the pressure must not 
be allowed to rise above 10 nun. during distillation. At 6 mm. 
it boils at 204--2060. Better yields were obte.ined b.: distilling 
in sriall portions rather than in greater amounts. 
The distilled product i,,as crystallized tv,ice fro'll hot alcohol, 
from which it separated on cooli 1g, ir pearly plates. melting at 
67°. 
Analysis: 
Calculated for c12H16o2Br2 
Found 
Br 45.41% 
I. 45 . 48 
II. 45.37 
I. .3270 grams reqnired 17.73 cc. of .105( N AgNo~. 
<.) 
II. • 3566 grams required 19. 26 cc. of .1050 
Analysis by sodium permxide fusion method. 
From 700--800 graris of trimethylene bronide was recovered. 
Yield 150--200 grams. 
0 Y bromrropyl allfl l'esorcin ether: 
.i 
I 
50 grams of sodiurr was dissolved in 500 cc. of absolute 
alcohol, and 110 grams of resorcinol ad6.ed. The sodiu.lY, reso1°-
cinate suspension as added slowly to 800 grams of trimethylene 
bromide. The rnixture was then refluxed with stirring for six 
' hours and allowed to stand over nip,:1t. fflhe solutior2. ·ms then 
heated to boili 1.g, and the sodimm bromide filterec off. 
on cooling, a white amorphous substance separ·ated. This 
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was filtered off, ;ashed i:it 1 m+er , then 1ith 10% NaOH , ar::d a ain 
wit 1 v, a. t er • It as partly sol ble in hot alcohol . 
t--Alcohol sol!ble part. 
T e alcohol sol ble pu._ t nbtained a ove separated out as an 
arrorphous s stance on cooling. After five separatior~, it 
nelteQ at 88--89°. 
Analysis: 
. 3080 gru s gave . 5994 gr~ 'S co2 and .1602 gram F2o . 
• 2718 gro.rr.s requj.red 9.6 cc. of .1050 N AgN03 • 
Calculated for c12H1502qr 
Found 
B--Alcol .cl insoluble port ion. 
C 53 .13% H 5 . 9% 
C 53.07 H 5 . 80 
This ,,a..., repeatec.l.Y vmshed with hot alcohol. 
Br 29 . 62 
It was soluble 
in benzene and glacial acetic acid, inwoluble in ether, alcohol, 
and acetorie, and 20% sodiurr. l·yclroxic.e solution. It \",as diss olved 
in benzene , and acetone added until about two t11.irds of t1e Ma -
terial separated . This ,·rn.s filtered off , and separated three 
times froM glacial acetic acid by dissolving in hot acid and 
cooling. It v:as again ashed repeatedly with hot alcohol. 
-
Th substance remai:ued runorp 01 s, but melted at 119--120°. he 
melting point v:as not r a ised by furtJ. . .;r purification v1ith glacial 
acetic acid. 
Analysis: 
.5300 grams gave 1.167 grams C02 and . 2922 grams H2 o • 
• 4221 grams rc.:4." · red 9 . 30 cc •• 1050 N AgN03 . 
For BrCH2 CI 2 cI 2o o orH2CH2GEsO 0 0CH2CP': CF2 ( C21 H2504R1 
Cale lated C 59 . 86~ H 5.94% ar 19.00% 
Found C 60.05 F 6.12 Dr 18.51 
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iallyl resorcin 6ther: 
,,..... o~II2CH:CH2 
The alcohol mother li 1 or fr•on. ;hich M-C 6F4 , 
OC H2CH2CH2Br 
had separated vms istilled u til one half the or.:.ginal vol r1e 
remaLned. On coolinr: a :hite solid eparated and HH' filtered 
off. Af~er repeated crystallizations, this proved to be resor-
cinol di- '( bromopropyl ether. The l1',other liquors were di stilled. 
! The r:ain portion, after the trirnethylene bromide had distilled 
off, boiled at 165--175°. After fractionat:ng three times, a 
I liquid boiling at 156--158° at 12 nnn. was obtah.ed. It con-
tained no halogen. 
Analysis: 
.2756 gram substance gave .7544 grarrs co2 and .1916 grams n2o. 
Calculated for c12H14o2 
Found 
Specific gravity 1.1645 at 20°. 
Refractive index 1.5672 at 20°. 
C 75. 78%. 
C 75.0 
H 7.36% 
H 7.7 
Tlie covistants were practically identical ·wit 1 those taken on 
diallyl resorcinol ether that had previously been !'ill.de in this 
laboratory from resorcinol and allyl bromide. 
Besides the diallyl resorcin ether obtained in this rur, there 
was always an appreciable a"J'ount forned when rosorcin di- Y b'l'.'om-
propyl ether was dist lled. 
Prenaration of Resorcinol di- y iodoprop:11 ether: 
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100 grams of resorcir.ol di- y' bromopropyl ether was d ssolved 
in 800 cc. of acetone, and water adeted until the so 1 tion became 
slightly turbid. Just enough acetone was added to cause the 
solution to becoJ"le clear, then 200 p;rarrs of sodiu'11 iodide v:as 
added. 
A reaction too:i{ place immediately and the flask becn.1":e quite 
war~ .• V'hite crystals began to form in about 10 minutes. The 
mixture vas allowed to stand at room ten-perature over nir)'lt when 
the crystals for·Med caused the contents of the flask to become 
mushy. The crystals were filtered o::'f, and about tv10 thirds of 
the acetone distilled from the mother li'-11J or. On cooling a 
second crop of crystals were ohtained. The two crops of crystals 
were then mixed and vashed thoro1J.ghly with water to remove ariy 
sodium bromide or excess sodium iodide. They were then dried 
in air. Yield 125 grans, 987 of theory. 
'11he s bstance was purifiec:i. for analysis by crystallizing 
twice fro'1' acetone and drying in a vacuum dessicator. The 
crystals were soft vnite plates, :'neltir..g 88--89°. 
Analysis: 
.5730 grams substance required 24.42 cc. of .1050 N AgN03. 
Calculated for c12H16o2r2 I 56.9% 
Found 56.72 
Reaction of sodium malonic ester v.:ti- resorcinol di- Y 1 ,doproryl 
ether. 
3.2 grams of sodiu""l was dissolved in absolute alcohol a.nd 
22 gra1rs of malonic ester added. 60 grar1S of resorcinol di- V 
iodopropyl ether, which had been dried n. t 110° for 3 hours, then 
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cooled over R2so4 , wa.s dissolved in 600 cc. of absolute alcohol, 
and to thi~ solution the sodium malonic ester in suspension fas 
added. The :'!lixture ·1as then refluxed ten hours, filtered hot, 
and the solution allowed to cool. A v1hite a 1.orp'-1n s s bstance 
sepa·r-ate ', whic after a second crystallization from alcohol, 
melted 87--89°. A Mixture of this and pure resorcinol di- V i0do-
propv l ether melted at 88--90°. 23 grarrs of the resorcinol di- Y 
iodopropyl ether were recovered. The mother liquor ~ as evaporated 
to one half the orlginal volurr-e, and again cooled. This time 
four grnMs of r e sorcinol di- Y jodopropyl ether was recovered 
thus making the total amo,nt recovered 27 gro..:'Tls , or rractically 
one half the total an·ount used. 
';/hen the re111ainder of the alcohol v:a.s evaporated off, there 
renained an oil. After fractionating twice, the rrain portion 
boiled at 155--160° at 12 nnn. It proved to be ic:.entical with di-
allyl resorcinol ether. 11 graJ"'l.s were obtained. 
Two runs were made, but the products obt£-ined were the sa1re 
in both cases. 
Reaction of sodiurt with resorcinol di-Y iodoororiyl ether. 
A--In ethe1 solution. 
~ 
30 grar:s of resorc::..rol di- Y i Jdopr' pyl 
ether was dissolved in 300 cc. of ether that had been dried several 
days over metallic sodium. 
in thin slices, was added. 
To this solution, 4 grams of sodium 
Every fo r days, an additional 4 
grams of sodium was added until a total of 12 grams had been 
used. The sodium each t iMe became blue, and -was covered with a 
thin layer of sodium iodide, after about three days. At the end 
of fourteen days the solution was poured off and the ether cvapo-
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rated. A pasty mass remained. 
The substance was dissolved in hot alco ol. On cooliri.g, 
re sore inol di- y iodopropyl ether separated out and was fi :;_ tered 
off. Tre mother li uor was evapora teJ., and there remained 10 cc. 
of a li uid. This as istilled and found to boil at 100--200° 
at 12 nnn., about 8 cc. distilled. After fractionating five times 
about 3 cc. of a colorless liquid boiling at 120--125° at 11 nun. 
was obtained. It contaj~ed no halo~ens. Refractive index 
1.5126 at 270 • 
.Nnalys is: 
.3880 grams substance gave 1.0554 gral"'s ro2 , .3264 gran's H20. 
Calculated for resorcinol di-n-propyl ether: (C12H1s02) 
Found 
C '74.22% 
C 74.20 
H 9.28% 
H 9.37 
Bromo derivative. of resorcinol di-n-propyl ether • 
• 401 grams of the resorcinol di-n-propyl ether dissolved in 
4 cc. of glacial acetic acid, was cooled with ice, and .1 cc. 
of bromine added. \':hen the bromine had been added, the test 
tube was removed from the ice and shaken. Immediately the browo-
derivative crystallized out. The yield appeared to be quantite.-
tive. The cryst£..ls were washed with water and dissolved in hot 
alcohol. On coolirig fine needles se pnr·a ted which rre lted at 81°. 
Preparation of resorcinol di-n-propyl ether, 
27.5 grams of resorcinol, and 62 grams of propyl broMide, and 
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90 grams of K2C03 were placed in a flask nd 250 cc. of acetone 
added. This was refluxed \.ith stirring for five hours. The 
acetone was distilled off and 500 cc. of water added. The oily 
layer was drawn off and the water s elution extracted tv!ice with 
100 cc. portions of ether. The ether was e vaporo.ted off and the 
two portions mixed. ~he oil thus obtained 1as fractionated 
three tines, when the main portion distilled at 127--128° at 12 
rmn. 
Refractive irdex 1.5138 at 33°. 
Specific gravity 1.035 at 210. 
The bromoderivative prepared in the same ITanner as in the 
previous experiment melted at s1°. A mixture of this and the 
bromo-derivative obtained in tbe previous experiment melted at 
Reaction of sodium vii th resorcir. ol di- Y iodopropyl et her. 
B--In hot toluene solution. 
-
100 grams of resorcinol di-
yiodopropyl ether was dissolved in one liter of toluene. 15 
gra....,s of metallic sodium in thin slices were then added. After 
standing two d~tys at room. temperature, the s rface of the sodium 
showed that there had been practicrlly no action. 
The flaslr v;as then fitted up with a mechanicL-1 stirrer and 
reflux condenser, and the solution heated until the sodium had 
melted. The stirrer was then started and the heat :burned off. 
After runnin~ five hours, a portion which rad been filtered and 
the toluene evapor·ated, gave a test for iodine. 10 grall's more 
of sodium was added, the flask a P"ai heated until the sodiur:i 
melted, and then allowed to cool while the stirrer ·.:as running. 
The solutior. was decanted from the sodium iodide and sodium, 
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and the tol ene fractionated out . Tl:ere remained ab out 10 cc. 
of a dark oil. This was fractionated twice v1hen abo1.1.t 3 cc. of 
a substance boiling at 120--130° at 12 mm. was obtained. The 
remainder of the 10 cc. was a tar which would not distill . 
The bromo-derivative of the 120--130° fraction melted at s1° , 
and showed no depression of the melting point when mixed with the 
bromo-derivative of resorcinol dipropyl ether previously prepared . 
The sodium iocide and sodium was treated with alcohol until 
all of the sodi,j.m had dissolved. Hydrochloric acid W8s then 
added to produce an acid reaction, anc"i. the mixture extl·acted v1ith 
ether. The ether was evap -'ra te d and the solid material v1hich 
remained crystallized twice from benzene. It melted at 1 10° 
and produced no depression in the melting point of resorcinol . 
Action of finely divided silver on resorcinol di - Y iodopro py l 
ether. 
~Moleculrtr" silver was prepared from silver chloride '--.y the 
method described cy Bomberg (55). It was found that in usi11g this 
method, a more rapid reduction took place if the zinc was first 
placed in hydrochloric acid until it began to liberate hydrogen 
briskly . It was then washed with water and used as described 
by Go=berg. 
50 grams of "Molecular" silver and 100 grams of resorcinol 
di- Y iodopropyl ether were placed in a flask fitted up w th a 
mechanical stirrer and reflux condenser . One liter of toluene 
was added and the stirrer started. After running for five 
hours, the silver had not becoF.e tarnished . ':'he mixture was 
then heated to tne boiling point of the toluene and held at this 
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teViperat re for tv10 days, hen another 25 grams of silver was added 
It was al lowec.. to run tvlO days longer, the flnsk heated on the 
steam bath at ni~ht, nnd on o.n oil bath at 110° during the day . 
At the end of this time, the silver was filtered off , dried and 
weighed. t we iiired 79 gra?'"s . ~·Then a portioYJ. of the solution 
was evaporated, resorcinol di- ¥ iodopropyl ether , melting 87--
890 separated. 
The solv+io and the silver was returned to the flask , and 
an additional 21 grans of silver added ( mkinR" a total of 100 
grams.) The heating and stirring was co , tinued four days longer. 
At the end of this ti'l"'e, the silver which was filtered off • .. eiched 
101 grc.ms. 
recovered. 
95 grams of resorcinol ri - f iodopropyl c ther ws 
/ction of amylamine :ith resorcinol di- Y odorrop;11 e+hv"'• 
60 gro.n1s of resorcinol di- Y i ')dopropyl ethvr o. 1d 1(, gr ... -s of 
awJlanirie was placed n a 100 cc . flask. The flask was heated 
on the stea~ bath to 95° for one hour. Since the reaction ap-
peared VGT"J/' slow , the ~lask was placed in an oil bath and heated 
to 110° for two hours . It then stoocl over nig t at root1 tem-
perat re. 
After standing over night the contents of the flask had 
solidified. The solid r:i.aterial was broken up and extracted with 
dilute hydrochloric acid. "'here rariained undissolved, 25 gra.r1s 
of reso:rcinol di- y i >dopropyl ether. 
The acid solut on \ms made allmlL1e v:itl sodi, hyd:r·oxide 
and extracted .1th e trier. 1. 1,hite recipita.te forr.1e~ vnich 
was filtered off . ~his vms cr:rst allized twice from alcohol and. 
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ydrochloric acid (10 alcohol: 1 concentrated ri) from v1ich 
it separated as w ite scales. ~arkens at 284° and nelts at 
287°. 
Analys s: 
.3523 grRr1s substance requL'ed 15.32 cc. of .1050 N . ..ti.6ro3 • 
• 4064 grans gave 24.9 cc. of nitrogen over 40% KOI at 29° , 
746 nun. 
F r1 
\/ 
_,,,,.. oc I2CH2rF2rF-C5H11 
m-C6B4 
" ''CH cnt")rF 'JH-C H 
2 ~ ~ " 5 11 
H C'l 
.itrogen 6.41% Chlorire 16.24% 
Fond 6.52 16.19 
A second rm v, as mc_de in '.Jhich 60 prams of resorcirol di-
iodopropyl ~ther v1s s dissolved in tol ene and lO grc..ris of a" yl-
aT'line added. It was hen.ted to 100° and st .i.rrec.1 .• i. t{' a me char, cal 
st i ,,,,,,P"t". In a out 2 hou,,,s, crystals began to separate. Heat-
and 
nr /.,ti:rring ,;ms CO""t.i.nued for 8 hours. ':'he mixture ms t'hen 
cooled and filtered. 
The crystals which had separnted o~t proved to be resorcinol 
di- w ~ll laminopropyl ether dihydrochloride. On distilling off 
t c toluene, 20 grams of t e resorcinol d · - y i Jdopropyl ether 
ws.s recovered. 
ree amine: 
A water solution of the hydrochloride of the dinmine obtained 
above w"s treated withs odium hydroxide and the aM.ine .'1..i.c'1 se-
parated extracted v:i th ther. Te ether was evaporated and 
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t:-1ere rer:ained a riale yello:. oil w1,ich a.r ... rnned on standing . 
Analysis: 
.7714 graws s bstance gave 34.1 cc. of nitrogen over 40% KO H 
at 27° , 743 mm. 
Cnlc 1lated for c22 40o2N2 
Pound 
N 7 . 76'1/o 
7.88% 
mhe free a"'Tiine istllled Viithout decor1positio:n at 249- -252° 
at 10 :mm. 
Preoaration of resort.... 4 '1 d - W ',yanopropyl ether: 
450 cc. of 95 % alcohol and 150 cc. of water uere placed i:r 
a 1.5 liter flask . o this was added 50 grar1s of finely powdered 
sodium cyanide , v1hich lactically all dissolved . 150 gra,.,.,.. of 
resorcin di- w iodopropyl ther was the11. added , snd the T'lixt,urc 
refluxed 36 hours. 
After' refluxing , the alcohol ·;:as distilled off . m1ere re -
rnained a viscous liquid. This vas ·nashed thoroughly v, it .... atcr 
to remove th~ sodium iodide c.nd-excess sodiuri nya.nide. 
The oil was then distilled under dtrrinished p;.."essure . I t 
practically 11 uistilled at 230--240° , at 7 :mm. 48 graris , 
which i 57"~ of the theoretical yie 1-'l , of t:0.e 230--240° fraction 
was obtaivivd. ')11 refractionating , (:j. oout 90% of this distilled 
over at 336--337° at 7 mm. 
On cooling , it forms vhite feather•-11!-i::e crystals , rielting at 
31--32° . 
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Analysis: 
• 3288 grams gave 33 . 5 cc . of nj tro 0 en over 40°~ KOH at 21 ° 
751 nun . 
Calculated for c14H16o2N2 
Found 
11.47% 
11 . 45 
Reduction of Resorcinol di- w cyanopropyl ether: 
98 graMs of 1,l v resorcinol di- w cya.noprop;yl ether was dis solved 
in 2112 grans of absolute alcohol , q nd the solution placed in a. 
flask fitted up with a refl1 x condenser and mechsnical stirrer . 
The solution vms l.eated to boilin:i: , the sti:rrer started , and 150 
grams of sodium was dropped in in the c::mrse of abo t 20 mj_nutes . 
•; e the sodiuv1 had all dissolved , a clear sol11tion remained . 
It was then cooled to about 20° , and 650 cc. of 36~l ydrochloric 
acid wa,3 run in s lov1ly with sti: ring. 
0 
The solution vms a~ai"l cooled to al out 10 and the sodium 
chloride ihich had precipitated out filtered off . The sodium 
chloride was dissolved in v,ater: the ,ater solutio'1. Tr& e alkaline , 
and extracted once with ether . mre ether solution ms made 
acid a!ld the milk:J suspension added to the alcohol solution . 
The alcohol and ether were distilled off. The residue on cooling 
crystallized to a pasty mass . This v,as washed once w th benzene , 
then crystallized frol"l dilute hydrchchloric auid ( 1 HCl: 2 H2o 
from which it separates as pearly plates , melted 244- - 248° . 
Recrystallized from eq al p .... rts benzene end alcohol , separates 
as soft w1ite scales , melting 248- - 249° . Yield 8 7 grruns , 65% 
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of theory • 
.Anal:rsis: 
.5043 grams subst9.nce required 29.40 cc. of . 1050 N Agno3--
Volhardt method • 
• 3494 grams su stance gave 27. 6 cc. of n troP."en over 401~ KOH 
at 23°, 751 mm. 
Calculated for c 14H26o2 2c12 
Found 
Cl 21.8% 
21.7 
N 8.6% 
8.8 
The mother liquors fron the crysto.llization, and the benzene 
used for washing the c 'ystals , Here evaporated . '.!:'he pasty Mass 
remaining v:as extracted twice witl: benzene and the benzene eva-
porated. The residue distilled at 238--241° at 8 rrrrn • It ms 
identified by mixed neltlng point , as unreduced dicyanide. 
Free amine. 
The amine dibydrocl:.loride \;as dissolved in alcohol , and the 
calculated arJount of powdered Na.OH added to remove all the ICl. 
The sodium chloride which prl-e 1.::-,itatec. out in the alchhol solu-
tion was filtered off and the alcohol evaporated . A b r own o i 1 
remained. rhis practically all distilled at 205--210° at 7 mm. 
On refractionating , the free amine was fo md to boil at 208--209° 
at 7 nun. It was colorless, but slowly turned brovrn on s tnndi:ng , 
very soluble in alcohol, ether and benzene , fairly soluble in 
water . 
Refractive index 1 . 5315 at 26°. 
Specific gravity 1.0589 at 20°. 
Analysis: 
. 3182 grams substance gave 32 . 4 cc . of nitrogen over 40% KOH 
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0 
at 28, 737 mm. 
Calculated for c14H2402N2 
Found 
N 11.1% 
10 . 97'}~ 
For:r,ation of resorcinol di- w ar1inobuty l ether monohy drochloride 
and its decomposition products on heat ii g: 
Resorcinol di- w a'T!inobutyl ether monohydrochlor ide was pre -
pared by dis solving 25 grams of the free am:i.11e in 100 cc . of 
alcohol and alding 3.6211 grams of HCl fron a standard solution 
of HCl in alcohol . On the addi tlon of HCl, the solution warmed 
up, o.nd in a few minutes, prism-like crystals began to sepaPate . 
The monohydrochloride melts at. 233--234 °. 
The alcohol containing the crystals in suspension we.s placed 
in a Clo.is en flask arranged for distillation , and the alcohol 
distilled off . "'"lel1. the alcohol had all distilled , the receiver 
was changed and the apparatus connected to a vacuum pump. 'lhen 
the pres sure had reached 7 nun., the monohydrochloride vrn.s heated . 
The material in the flask melted and gave off a vapor so 
rapidly that the pressure Dose to 15 mm. for a short time. The 
vanors d:hssolved in the sulfuric acid trap which had been placed 
between the receiving flask and the pwnp , causing the §ulfuric 
acid to warm up. 
A liq1 1id began to distill at 160° (7 1l11"1 . ) and the ter1perature 
!lradually rose to 265° , when the distillinf, flask was practically 
dry. 
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I. Material collected in the sulfuric acid trap. 
The sulfuric acid in the trap between the receiving flask 
and the pump was removed and made alkaline v:ith NaOH, care being 
ta.ken not to let the temperature rise above 10°. The alkaline 
sol1Jtio:r was distilled to 1000. The portion distilling below 
100° was redistilled, when about 6 cc. of a colorless liquid 
boiling at 85--950 at 742 mm. was obtained. This was distilled 
twice fron solid sodium hydroxide when it boiled at 88--89°. A 
small piece of sodii m vms ad::...ed to remove the last traces of 
water. About 3 grams of a colorless, mobile liq11id distilling 
at 86--87.5° was obtained. It fumed in air and had a strong 
ammoniacal odor. pecific gravity .8620 at 16°. 
Chloroplatinate: formed by adding a water solution of chloro-
platL.viic acid to a water solution of the amine. The c hloro-
platinate, if heated slov1ly deco,y,poses at 90--96°, but if' heated 
rapidly, b la.ckens at 200° and melts at 202°. 
Picrate: prepared by dissolving the amine in alcohol and 
adding solid picric acid in sMall portions until the so1'..1tion was 
neutral toward litmus. Golden needles separated. These were 
crystallized twice f".co111. alcohol, when the;v melted at 111--112°. 
This amine checks in its properties and those of its deri-
vatives for pyrrolidine (f6). 
II. 'T'he T"'aterial which c1istillcd and was collected in the re-
ceiving flas~. 
~his material was redistilled and fractiors which practically 
all distilled over at the temper·atures indicated under a pressure 
of 7 mm. were obtained. 
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A. 145--155°. About 3 grams. 
B. 190--230°. About 5 grams. 
c. 240--2650. About 12 grams. 
A. P£'action boiling at 145--155°. This :rnterial crystallized on 
cooling. It was soluble in vmter, alcohol and ether, and in hot 
benzene, from which it crystallized in long needles on cooling. 
After two crystallizations from benzene it melted at 109--110°. 
' hen mixed v. ith resorcinol there was no depression in the melting 
point. 
B. Fraction distilling 195--210°. This was fractionated twice 
when about 3 grams of material boiling a.t 210--211° at ? mm. was 
obtained, which on cooli ,g, crystallized in fine riee.dles. It 
was hygroscopic, soluble in water and alcohol, insoluble in ether 
and benzene. "rhen NaOE was added to a water sol11tion, the odor 
of pyrrolici-ie was easily distinguished. A water solution of 
the crystals gave a :precipitate of AgCl whens ilver nitrate so-
lution was added. 
The crystalline material was treated Hith solid Na.OH and 
distilled. A colorless liquid boilin~ at 86--89° was obt2ined. 
This had all the physical properties of pyrrolid~,e previously 
described. Specific gravity .8618 at 16°. 
Picrate forired as in _!melted 111--112°, and there vro.s no 
dtepression of the melting point when mixed ith the picrate of 
pyrrolidine ~repared in_!_. 
The substance, therefore, was pyrrolidine hydrochloride. 
c. Fraction boiling at 240--265°. 
This was r edist illed and the .traction distilling 255--260° 
at? mm. separated. It v:a.s a. white crystalline material, very 
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soluble in water and alcohol , insoluble in benzene , chlorodrorm, 
and ether . A water solution when made a l kaline formed a preci -
pita.te at the neutrL.l point which redissolved on the addition of 
more alkali. Upon the addition of a si l ver nitrate solution t o 
a water s elution of this substance , silver chloride was precipi -
tated , thus showing the presence of chloride ions . 
It was purified for analysis by dissolving in warm alcohol 
and adding benzene slov1ly until a precipitate began to appear , 
then cooling to o0 slowly . The e rystals thus obtained melted at 
155--157°. After three recrystallizations from absolute alcohol 
containing dry HCl , white cr·ystals melting at 159--160 ° were ob-
tained. 
Analysis: 
.3271 grams substance required 14 . 47 cc . of . 1050 N AgN03 • 
• • 3460 grams substance required 15 . 36 cc . of . 1050 N AgN03 . 
(Volhardt method . ) 
. 2645 vrams substance gave . 5328 gra. s 002 , . 1711 grams H2o. 
Theory for ./OCH2cH2c112CH2NH2 . HCl 
m-C6H4 , OH ( Cl 0Hl602NC1 ) 
Found 
The free amine: 
C 55 . 16% 
C 54.94 
H 7 . 35J~ 
H 7 . 19 
Cl 16 . 32% 
Cl 16 . 46 
16 . 52 
To five grams of the amine hydrochloride there was a.da.ed a 
solution of . 53 grams of sodium in alcohol . The sodium chloride 
was filtered off, and the amine distilled. It distilled at 198--
2040 at 8 mm. It was a white solid which formed soft crystals . 
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After three crystallizations fron benzene and alcohol (9 benzene: 
1 
1 alcohol) it melted at 119--119.5°. 
Analysis: 
.3705 grams gave 26.9 cc. of nitrogen over 40"~ KOH at 29°, 
756.5 rrnn. 
Calculated for c10H15o2N N 7.731 
Found 7.96% 
About • 5 grams of the amine was dissolved in 6 cc. of lOJ& 
Na OH. About 1 cc. of ether was added, tben about 1 gram of p-
nitro-ben.zoyl chloride, and the mixture shaken. After about an 
hour, the solution was filtered. It vrns then treated with warm 
10% Ne.OH, filtered and washed with warm water. After recrystal-
lizing five ti:rres from 95;1 alcohol, fine white crystals, '11.elting 
at 123--124° were obtained. 
Analysis: 
.3162 groms substance gave 26.2 cc. of nitrop:en over 40% KOH 
at 270, 741 mm. 
Calculated for c24H21 OsN3 
Found 
. Preparation of m-nitro phenol (57). 
N 8.77% 
9.02 
Fifty grams of m-ni troaniline was suspended in 200 cc. of 
water and 100 cc. of concentrated s·:i.lfuric acid added. Them-
nitroaniline was completely dissolved in the wa~m dilute sulfuric 
acid. 
o2 
The hot olution of m-nitroaniline was poured , v:ith stirr ngJ 
into 1 liter of water to \,hich bad been added 400 gr£..ms of cra cked 
ice . A fine precipitate of m-nitroanilin~ sulfate separated . 
Anot1er 400 graITs of cracked ice was added to the suspension , and 
as soon as the teF.perature reached oo , 26 grams of sodium nitrite 
dissolved in mo cc . of water was added rapidly , and with vigorous 
stirring. It vms sor.1.etimes found necessary to aad more ice in 
order to keer the te pe!"·a ture be low 5o. In a few rrinutes the 
solution darkened and all t e J"1-nitroo.~1illne ha.C:. dissolved to forl"1 
the diazoni m s~lt. 
The solution was filtered, and six liters of dilut-e sulf ric 
acid (1:10 1as added. It v,as then boiled until it had becol"le 
II 
clear, and f il te!'ed hot thro, gh a Buchner funnel on •:hich a bout 
1 inch of sc.nd had been placed on top of the filter paper to 
prevent small amo 1mts of tar from passi-r. through . 
'rhe fllterecl solution was cooled and extracted v:ith ether 
un+il the ~.ater lution no lo:'1ger bec9.J'1e red '.lhen made al~aline 
wi t11. sodium hydroxide. 
The ether was stilled off , and the yellow oil which remained 
cooled . On cooling , it forr1ed a 1:iass of yellov1 crystals . These 
II 
rnre s 1cked dry on a B chner funnel , ancl washed twice with benzene , 
w en they be cane a crean1y colo"' , Yield 70--75% of the theory . 
p ..... eparation of m-nitroph~nyl Y l:, .... omopropyl ether : 
m-ni trophenyl Y bromopropyl ether v:as prepared by dissolving 
8.3 gra·rs o"!: sodiu'n in 100 cc . of absolute o.lco1ol , u.nd adding this 
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to a solutioL containing 50 grar-s of M-nitroprenol and 230 arar.s 
of tr ~ethylene brom~de in 400 cc. of alcohol. The res lti.ng 
solution a.s refluxed on the stear1 ath f o ir hours , hen it no 
lonO'er reacted alkal ne towe.r litrms. 
"'he 1 r1 rC'rr de ,. , icr ad s pa ate was then filtered off, 
and. t e alcohol re:rroved ~ y d Lsti:..le.tior. l"Ol".1 the stca:rr bat • The 
excess trirnethylene bromide '.ms distilled off at 2'0 mm. 
he oil \ihich reriaine ... ...he d three t imc s , it.., 25 cc • 
portions of 10 Na.OH sol1 .tiu , hen :ithwater. On distillation, 
0 
t greater portio c~r.e over ct 185--195 at 8 mm. n redistil-
1 · ng is activ~ , about 01 came over at 186--188° at 7 mm. 
The p!"od ct mt greer t 1. yellow oil . Yield 70 gran . 
A,..,o.lys s: 
. 4316 grams of ., , >stance 1e 1 ired 1E,.738 c. of .1050 
ale lo. ted for c9 1003NRr 
o nd 
rpecific gravity 1.513 at 20° . 
Refractive incex 1 . 5700 at 25°. 
-o rylcd r .::> • • ,~ 
30.63 
P1•t:;pr , .... ti on of ~-a no j 1 '( b "onopr o y l et er : 
11.f! T 3 • 
120 gre.ms of Snc12 .2 B~O :as tissolved ·n 260 cc. op concen-
trated bydrocnlcric acid . The SC.LUtion was heated to 100° and 
40 grar1s of :rr.-nl trophenyl y hr•omopropyl ether ac.ded, a s-.:i.11 
portion at a t.:. , a.S rnpiul~r s it iss olved. 
'i 1e:!'l a 11 of tre r1-nitro .... henyl y romopnr,pyl ether had dis-
solved, the sol, tion \:as cool d to o0 , ll':1en t ~e tln ::a.JJ; of" t 
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c.mine crystal izod out. Thes er: .... ta.ls v:er(; f llte·,..,ed f,...o the 
acid s,,1,,~ioh , and s11cl eel d'r'y on a nchr.er funne l. 
T e crystalline mate:i:'ial was stirred 1 tp iii th 200 cc . of water , 
cooled to o 0 by surrounding \lit'-. a reez.:.ng >rixture , nd 30% 
sodium byd1·oxide olutior a C!.dv..1 , \,~ th st irri g 1 u,til the .... tar.-nlc 
c.cid •.;;_ ich f''t fir·st r.recipitat~u. .as redissolved as sodium 
sto.nnate. Ethe:i:• was adGec.i. to dissolve the oil .hich 1-au. s .parated 
the ether solution drawn off , and the c.D::aline solutiori extracted 
three times mo:;."e '.Ji th 125 cc. pol't ions of et 1er. 
sol11tions we_•e .:.xed , ~ashed tv:ice \Jith 50 cc . portions of water , 
and dried ,;:ith anbyc"lr·ous sodium sulfate. 
'.i'h(, et11ei1 was eva:i:orated nder 30 rr . pressure until u out 75 
cc . of sol,tion remained. HCl gos wa..:. tlen pas.::ed in until a 
p~ecipitate no longer for~ed. The crystals whicr hac separated 
were :ashed ~.ith ethe"' , -chen recrysts.llizcd tbree, tir1es from 1:1 
byfrochloric acid. There v,as thus obtained 28 p;rarrs of 'v,h ' te , 
0 
sc::tle-li.ke crystals relting at 11 --115 • 
soluble in\, ater , alcohol, ond acetone . 
Ana.lysi s: 
The hydro cl' loric:e vms 
. 4210 grarrs substance gave 21 . 6 cc. of nitrofen over 40% 
Trrn at 30° , 739 mn . 
Ca.le' lated for c9H12oNBr . HCl 
Found 
5 . 261~ 
5 . 4. 9"1 
Reactions of m-arrinopheny l Y 1- romop:ropyl et 1cr. \."'er. he"'tec . 
I . In ether sol 1 tion . 
The free amil"J.e uas pre. ared by dissolvir.g the hydrochloric'e 
i,.... ·:a.tu , aCding 10~ NaOF , extracting with ether and evaporating 
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off the ether under a vacuum. The aJ"'ine was an unstable yellow 
oil whic:b rapidly tnrned dark and becane viscous on stardirg. 
It was therefore ~repared froM the hy~rochloride as it was used. 
It would not distill at 6 mm. 
20 gra~s of the ardne wau dissolved iv 50 cc. of ether. 
The solution was placed on the steari bath and warmed slightly 
until all the e.ther had evap'.Jrated. It v,as then heated to 75--
800, when 1 t became more and more viscous, until, at the end of 
an hour, it had b ecol"'.e a stiff taffy. 
a brovm, glassy solid. 
On cooling it hardened to 
The solid ~as broken up and extracted v:i th e the:..', u.nd the 
ether solution made acid ,;:i th dry HCl. About one gram of the m-
arrinophenyl y bromopropyl ether 1,;ms recovered as the bydrochloride. 
Part of the remaining material was ·water soluble. It was 
therefore extracted with water. When the water solution v. as 
made alkaline, an oil separated which was only partly soluble in 
, ether. The insoluble portion rapidly polyrr.erized int.o a tar 
which v1 as insoluble ir alcohol, benzene, acetone, or 'Nater. It 
would dissolve in dilute hydrochloric acic, but upon the addition 
of sodiurn hydroxide ;ould reprecipitate as an ether insoluble 
tar. 
The ether solution was evaporated to a volume of 20 cc., 
dried with anhydrous Na2so4 and dry HCl passed in. A syrupy 
precipitate formed, which on standing becar1.e a solid melting at 
100--110°. About 3 grams were obta.ined. It vrns soluble in 
water and alcohol, insoluble in ether and benzene, and fairly 
soluble in hot chloroform. 
Attempts were made to crystallize this substance from alcohol, 
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alcohol and ether, alcohol and benzene, chlorofor'T', chloroform 
' and ether, and fron various concentrations of hydrochloric acid, 
and of dry HCl dissolved in absolute alcohol. In ev 1·y case 
where it separated, however, it came out either as a syrup or as 
a taffy-lice s1bstance. 
The portio.1 \,hich had. been insoluble in ether and water, was 
also insoluble in hydrochloric acie, ~icohol, benzene, and nitro-
benzene, both hot and cold. 
II. I-.,. benzene solution. 
The free amine obtair ed from 75 gra.Ms of the hydrochloride 
was dissolved in 300 cc. of benzene ar.d the enzene sol tion 
heated up to 75° for three hours. A b lacl taffy-lilm substance 
se para tee, r hich when treated as i"l the previous experiment gave 
the sarr,e results. 
The benzene s cl ,tion v!hich had been decanted from the insol-
ble material which had separate..:\ .. as evaporated. There remained 
an almost black oil. This was aissolved in dilute hydrochloric 
acid and the acid solution extracted once '.Jith ether. It was 
then n'ade alkaline and extracted with ether. The ether was eva-
porated and the product di stilled. About 5 grams of a pale 
ye llm: oil distil lecl over at 145--165° under 6 nun. pressure. 
This frnction v;as again dis solved in dilute hydrochloric acid 
and extracted withe ther. The acid solution v:as ms.de alkaline 
and the o · 1 which separated extracted with ether. The ether v:as 
evaporated and the oil redistilled. About 3 graMs of a pale 
yellow oil, 1:)oil ng at 139--147° at 5 mm. v1as obtained. It 
turned bror.n on standing. Most of this fraction distilled at 
140--142°. 
Specific gravity 1 . 1549 at 20°. 
Refractive index 1.5944 at 250. 
Analysis: 
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.3150 grams gave 25.9 cc. of nitro~en at 25° , 755 1'1lil . collected 
over 40% KOH • 
• 2401 grarrs gave .6401 grarr.s co2 , .1712 grams H2o. 
Calculated for c9H11o N C 72 . 48 H 7.38 N 9.4 
Found C 72 . 71 H 7.93 N 9.2 
Hyd· .... ochloride: prepared by dissolving the free arr.ir.e in dry 
: ether a11d aJding: a solution of HCl i:n dry ether. It is someVJhat 
h groscopic. Partly decomposed at 134--135°, melted 158--160° . 
Picrate: prepared by dissolving the arrine in alcohol and 
adding solid picric acid until the solution was no longer acid . 
After crystallizing tvlice from 25% alcohol it sepa:rated as sulfur 
yellow needles , which darkened at 158--160° , a11d melted with de-
corr.position at 182--183°. 
Chloropla tinate: prepared by adding solution of c hloroplatinic 
acid to a faintly acid water soJution of the amine . A brown 
precipitate formed . Recrystallized tv:ice froM water. Brown 
crystals melted 124--125° , deco~posed 127° . 
Ade t y l derivative: prepared by dis solving a srial 1 amount of 
the amine ir. acetic anhydride , then tree.ting with vmter. 
Separated out as a colorless :r1chbile liquid , which was sorrewhot 
soluble ir.. hot water , insoluble in cold . 
Benzene sulfonyl chloride derivative: p.,..·epared by treating 
amine with excess beYJ.zene sulfonyl c .. 1loric.e in 10% NaOH solution . 
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It reacted slowly, so that it ms necessary to ~mrI'l up the solu-
tion. After shaking for 20 mi:riutes it ha<.1 practically all dis-
solved. It ·as filtered and the filtrate nade acid 1ith HCl . 
A white precipitate formed. T:i:1is was crystallized from 50% 
alcohol , then dissolved in hot 95% alcohol , ,ater added until a 
faint permanent precipitate forJ"'led , ~nd the solution cooled 
slowly. 0 Long white neecles separated, which nelted at 148--148.5 
Pre para t.:on of m-ni tropher y l alh 1 etl eJ: 
Sixty grarrs of rn-nitrophenol was dissolved in 250 cc . of 
a solute alcohol and 54 grams of allyl brorride added. ro this 
solution was added 10 gru IB of sodium dissolved in 250 cc. of 
absolute alcohol. The mixture was refluxed three ho rs and the 
sodium bromide vnich had separated filtered off. Since the 
solution was still alkaline , two grar,s more of &llyl bromide was 
added and the solution refl xed another hour. The solution , at 
first a deep red, became a p[:le straw color . 
'l'he alcohol wus then distilled off and the oil v1hich remained 
was washed three times with 25 ec. portions of 10% sodium hydrox-
ide solution , +hen three times with water. It \uas then distilled . 
61 grams of a pale greenish yellow oil , boiling at 155--140° at 8 
mm. was ob ta.ined. o~ redistilling this fraction boiled alrr.ost 
constantly at 136--137° at 8 mm. 
ing at 130--145° was obtained . 
A total yield of 70 grams boil-
On standing this crystallized into very lal'ge , rod-like cry-
stals which rr.e lted at 31. 5--32°. 
Specific gravity 1 . 1702 at 35° . 
Analysis: 
. 3489 grams substance gave 24 . 6 cc. of nitrogen over 40% 
KOR at 29° , 751.5 nun . 
Calculated for c 9H903N 
Found 
N 7. 76'/o 
N 7.72% 
Preparation of m-arinooheny l ally l ether: 
59 
190 grams of Snc12 .2H2o ~as dissolved in 475 ~rams of 36% 
hydrochloric ~cid . The solution was heated to 100° and 50 
grams of m-nitrophenyl allyl ether added , a little ~ta tirre 
until all had dissolved. The solution was cooled and the tem-
perature kept below 20° , hile 30% sodium hydroxide solution was 
added until the stannic acid had been dissolved as sodium tannate . 
The oil which separo.ted vms extracted with ether. The ether 
ms evaporated and the product distilled. .t-fter two fraction-
ations , 26 grarrs of a light brown oil, distilling at 120--122° at 
5 mm. was obtained. 
Refractive index 1.5708 at 25°. 
Specific gravity 1.0891 at 200. 
Analysis: 
• 2964 grams substance gave 25 . 8 cc . of nitror.:en over 40/ IWH 
at 26°, 750 mm . 
Calculated for c 9H11 ON 
Found 
Mi trogen 9 . 407& 
9 . 63% 
Hydrochloride: prepared by dissolvin~ the anine in ether and 
passinp; iri dry HCl. I.1elting point 145--146°. 
Acetyl derivative: prepared by di solving the amine in acetic 
60 
, anhydride and adding water. It is a colorless liquid. 
Benzene sulfonyl chloride derivative: .5 grams of the ar,,,ine 
was placed in a test tube and 15 cc. of 10% sodium hydroxide 
solution was added. 1 gram of benzene §ulfonyl chloride was 
then added and the mixture shaken. Heat was generated and in 
about a minute, everything had dissolved. The solution was made 
' avid and the white precipitate filtered off. After two crystal-
liza.tions from 25% alcohol it separated out in white needles which 
melted at 83--83.5°. 
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